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INFLAMMATION. 


c is here proposed to consider gencrally the pathology and the 
treatment of Inflammation. 

In those subsequent sections of the work which refer to diseases 
and injuries of particular organs, there will be better opportunity 
for discussing, how far this or that organ when it is inflamed gives 
distinctive characters to the inflammation affecting it, or requires 
that such inflammation should be treated by peculiar means. In 
the present essay, therefore, such local specialities of the subject 
will be but lightly touched upon; only so far, indeed, as may be 
necessary to illustrate general statements or to render them correct 
and complete. Thus, for instance, the student who wishes to learn 
all that may practically aid him with reference to the diagnosis or 
treatment of ophthalmia or of synovitis will refer to those after- 
pages in which DISEASES OF THE EYE and DISEASES OF THE JOINTS 
are considered. Likewise what relates to specific varieties of inflam- 
mation may be moro advantageously studied in the sections which 
are devoted to SYPHILIS, SCROFULA, CARBUNCLE, ERYSIPELAS, and 
other like subjects. Even the so-called terminations of inflamma- 
tion will not be exhaustively considered in this general article; for 
many of the facts connected with them can, at least for practical 
purposes, be more conveniently classed under such special heads as 
those of ABSCESS, ULCER, and GANGRENE. 

Notwithstanding these limitations, the present subject is of largo 
scope and of equally large importance. To any one who makes 
with it his first acquaintance, the study seems to branch almost 
throughout the whole subject-matter of surgery. Nor docs a more 
critical inquiry tend very greatly to abato this first impression. 
For among the infinite varieties of surgical casualty and discase, 
singularly few are the cases which do not at some moment of their 
eourse—ceither in their origin, or in their complications, or in their 
treatment, involve an appeal to those laws of textural irritability 
which determine the phenomena of inflammation. And assuredly 
it is no exaggeration to say, that rational surgery depends more 
upon a knowledge of the inflammatory process than upon all other 
pathological knowledge put together. 


VOL. L B 























22 INFLAMMATION. 


that stasis does not result from alteration of calibre in the 
afferent or efferent vessels of the part ; 

that tho cause of its production lies wholly in an influence 
exerted on the blood by textures within the area of stasis,—for it 
may be produced in the webs of limbs which, by strangulation or 
even by amputation, are cut off from all dependence on the general 
system ; 

that this influence is, mechanically speaking, of a suctional 
kind,—for when irritation-expcriments are performed on the webs 
of a strangulated limb, tho corpuscles can be seen gathering from 





more quickly, and by weaker solutions less quickly) he began to try with 
what differences of rapidity he could produce stasis, if first he had made 
some artificial modification of the animal's blood. These modifications he 
made, sometimes by dilutive, sometimes by inspissative, proceedings :—ab- 
stractions of blood, and injections either of water or of very weak saline 
solutions, being used for the former purpose; injections of strong saline 
solutions for the latter. By these means, he succeeded in establishing (1) 
that, if the transudability of the liquor sanguinis were increased by dilution, 
an irritant weaker than the standard would produce stasis within the stand- 
ard time; and (2) that, if the transudability of the liquor sanguinis were 
diminished by concentration, reverse effects were obtained. The following 
short summary of his experiments will enable the reader to estimate their 
bearing on the argument stated in our text : 


























Nature and strength No. of minutes in 
of material used as Experimental modification of blood. which stasis was 
irritant, produced. 
Solution of 
nitre, 
standard 17 f| "ne 40 
per cent. 
17 per cent inj. 6 per cent solut. of nitre 6 
Wy os ” ” ” ” ” 10 
Oye inj. of water 3j. 8 
Bin on ” ” ” lo 
is Lene inj. of water in very small quantity 9 
fo WO 235 Asse large hemorrhage 9 
1 10 yw ow ” ” ” 13 
Doin os small hemorrhage 10 
Wy repeated hemorrhage 10 
QU Sec “ge inj. 35 per cent sol. chi. sod. 12 
20,404, per cent sol. nitre not within 20 
Gree?) | efore and after inj. 3). water and 4 
mere before and after inj. 6 per cent nitre 0, 6 
viij ¢. aleo- 
” ” ” ” » ” Ty 4 
hol. gr. xl. 
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flow with the same liquidity of product. And even among the 
ordinary phenomena of suppuration (though here, it may seem, 
thero are more complex conditions to be spoken of) the fact of 
fluid discharge stands out as the broad characteristic. 

What, then, is the meaning of this greater juiciness of an in- 
flamed part? It is an exaggeration of that natural moistening of 
the tissues which is necossary for their nourishment,—an exagge- 
ration in respect of quantity, and also (if the phrase may be allowed) 
an exaggeration in respect of quality. 

The fluid which naturally sweats through the wall of the capil- 
lary blood-vessels, and ministers to the nutrition of texture, is of 
course* in gencral chemical correspondence with the liquor sanguinis 
from which it emanates, but differs from the parent: fluid in con- 
taining very much less dissolved matter. For (as Professor Lehmann 
states the case) animal membrane being much more transudable by 
the water of the blood than by its salts, and moro transudable by 
its salts than by its albumen, the quality of the normal transudation 
is fixed by these physical conditions. It is colourless, transparent, 
alkaline and of faintly-saltish taste; it contains no shaped consti- 
tuents, and its specific gravity is but little above that of water. In 
eases of venous obstruction, where this transudation takes place 
under more than normal cardiac pressure, we find that the fluid, 
besides increasing in quantity (so as to constitute the well-known 
phenomenon of passive dropsy) presents certain changes of quality 
—changes, which, in proportion as the pressure is great, bring it 
nearer and nearer to the characters of liquor sanguinis. It gets to 
contain more and more albumen ; it even furnishes a fibrinous coagu- 
lum. Still it preserves its essential character,—that of containing 
only elements of the liquor sanguinis, and containing them all in 





® This is inference, not observation. For the natural blastema of tex- 
tures cannot be obtained apart from them in quantity which admits of ana- 
lysis, and our means of judging what it is are founded, partly on filtration 
experiments performed under various circumstances with animal membranes 
and serum, and partly on observation of cases where the natural exudation 
has become more abundant under influences of a mechanical kind. Care- 
fully-selected instances of passive dropsy, arranged in a series according to 
the amount of pressure under which (cat. par.) the fluid has been effused, 
are the safest indications towards what, at present, can only be an approxi- 
mation to knowledge of the normal transudatum of the blood. Lehmann 
(perhaps not wisely) lets much of his doctrine rest on the qualities of the 
cerebro-spinal fluid, the liquor amnii, and the aqueous humour ;— fluids 
which, though they fulfil merely mechanical uses, are not of identical com- 
position. 
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part referred to the brow. The pain of hip-disease is often chiefly, 
or even entirely, referred to the knee. Out of the pain of com- 
mon toothache, semifacial, semicranial—even semicervical, pain may 
develop itself. Inflammation of the liver commonly produces pain 
in the right shoulder; the pain of renal inflammation is more or less 
referred to the bladder; and inflammations of the pelvic viscera 
cause pain to be felt in the thigh. 


Heat :—It has long been matter of common observation that an 
inflamed exterior part is hotter than natural. And this increased 
heat, where it exists, is accepted for a sign of inflammation as much 
as either pain, redness or swelling. But hitherto the meaning of 
the symptom is not agreed upon by pathologists. 

By some it is believed, chiefly on the strength of Hunter's ex- 
periments,* that an inflamed part is passive in the alleged change 
of temperature ; that nothing more can take place in it than a rais- 
ing of its temperature to that of the blood which supplies it; that, 
if an exterior part gets warmer when inflamed, this is simply be- 
cause it is fuller of blood; and that interior parts (since their 
temperature naturally equals that of aortic blood) cannot be made 
warmer by inflammation. 

By others it is believed, partly on theoretical grounds, and partly 





*“A man had an operation for the radical cure of the hydrocele per 
formed at St. George's Hospital. When I opened the tunica vaginalis I 
immediately introduced the ball of the thermometer into it, and close by 
the side of the testicle. The mercury rose exactly to 92°. The cavity was 
filled with lint, dipped in salve, that it might be taken out at will, The next 
day, when inflammation was come on, the dressings were taken out, and 
the ball of the thermometer introduced as before, when it arose to 983° ex- 
actly. Here was an increase of heat of 63°; but even this was not equal to 
that of the blood, probably, at the source of the circulation in the same man. 
This experiment I have repeated more than once, and with nearly the same 
event. As the human subject cannot always furnish us with opportunities 
of ascertaining the fact, and it is often impossible to make experiments 
when proper cases occur, I was led to make such experiments on animals 
as appeared to me proper for determining the fact; but in none of them 
could I ever increase the inflammatory heat so as to make it equal to the 
natural heat of the blood at its souree. I made an incision into the thorax 
of a dog; the wound was made about the centre of the right side, and the 
thermometer pushed down. so as to come in contact, or nearly so, with the 
diaphragm. The degree of heat was 101°; a large dossil of lint was put 
into the wound to prevent its healing by the first intention, and covered 
over by a sticking-plaster. The dog was affected with a shivering. The 
day following the lint was extracted, and the thermometer again intro- 
duced ; the degree of heat appeared exactly the same, viz. 101°." Op. cit. 
vol. iii. pp. 338-9. 
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(Exp. 3, 5, 8, 11) less warm than the focus of inflammation iteelf; 

secondly, that the venous blood returning from an inflamed 
limb, though found (Exp. 6) less warm than the focus of inflamma- 
tion, is found (Exp. 2, 4, 10) warmer than the arterial blood sup- 
plied to the limb; and 

thirdly, that the venous blood returning from an inflamed limb 
is found (Exp. 1, 7, 9) warmer than the corresponding current on 
the opposite side of the body. 

Unquestionably, therefore, the inflammatory process involves a 
local production of heat. 

Fully to interpret this fact is perhaps, in the present state of 
physics, not possible. Even an attempt thus to deal with it would 
here be an unnecessary digression ; and the writer needs only ad- 
vert to two points which are of most immediate interest. In the 
first place, let the fact of local calorificity be noted in connexion with 
the facts already stated of local waste and local reproduction. Let it 
be observed that this doubtless is an essential connexion,—that here 
(according to what seems the general and normal correlation of heat 
and life) an increased evolution of heat has accompanied the in- 
creased vital effort, the increased textural changes, of inflammation. 
And, in the next place, let it be noted, as a fact of which the im- 
portance will presently appear, that an inflaming part, in proportion 
to its heated venous outflow, necessarily raises the temperature of 
the common mass of circulating blood,—that, thus the local disorder 
represents an influence which tends to diffusion throughout the 
body. 


Reviewrse then the four classical symptoms—pain, redness, 
heat and swelling, we find that in every examinable case of in- 
flammation, they, or signs equivalent to them, may be locally dis- 
covered : —if not always pain, at least always increased sensibility; 
if not always redness, at least always increased afftux of blood ; if not 
always swelling, at least always increased textural productivity ; and 
finally, under all circumstances, increased heat. 

Other local symptoms may be added to these. For, first, some- 
thing complicative may come to them by mere accident of position. 
Where the walls of a visceral cavity are affected, the contained or- 
gans, originally free from disease, may be injuriously pressed upon 
or denuded. Where the neighbourhood of a canal is inflamed, the 
canal may be encroached upon by swelling. Where large blood- 
vessels are concerned, ulceration may be dangerous by hemorrhage. 
And go forth. 
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common medical language are called feverish, are essentially the 
signs of heated blood. This in effect is no new doctrine ; for even 
Galen, seventeen centuries ago, when maintaining that fever was 
but a preternatural bodily heat (rapa gvow Ozppacia) disclaimed 
originality of opinion, and declared that popular instinct, on this 
point, concurred with the teaching of all competent physicians. But 
it is only of late—only with aid of exact thermometric observations, 
that the facts have been scientifically established ; and hitherto the 
subject has been much less studied in surgical practice than in con- 
nexion with infected fevers and visceral inflammations. Especially 





under that of his colleague, Mr. Clark. The subject is further illustrated 
by the observations of general temperature made in connexion with the ex: 
periments recorded at page 43, 
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the connexion of those thermometric facts with others of a chemical 
knd—a connexion tending to show that febrile heat is always asso- 
cated with an increased devitalisation and waste of organic material 
within the body, is even yet but in progress of being demonstrated, 
ad only admits of being stated in very unprecise terms. So far, 
however, as the subject is yet learnt, the following propositions seem 
certain = 

1) that increased temperature of the blood is (as above stated) 
minvariable fact in the febrile state, and according to its degree, 
measnres the intensity of fever ; 

2) that this statement applies, not only to the facts of con- 
tinued, uniform febrility, but equally to those of remittent and 
intermittent febrility, including ague and hectic ; 

3) that the feelings of chilliness—even the rigors, which are a 
emspicuous symptom in many febrile disorders, furnish no excep- 
tin to the general statement; that, on the contrary, febrile chilli- 
nes probably denotes a more rapid heating of the blood; and that 
febrile rigor, as it occurs in ague and pyemia, is distinctively the 
‘ign of sudden rises of temperature ; 

4) that febrile excesses of bodily temperature rango perhaps 
to F. 10° above the normal heat of the blood; that the “crisis” of 
afebrile state consists in a rapid and generally continuous reduc- 
tion,—the “lysis” in a slow and generally discontinuous reduction, 
of this abnormal temperature ; 

5) that excessive heat of the blood suffices to explain the appa- 
rent drought of the body ; for the contact of the hotter blod, acting 
%an universal textural stimulant, and rendering every particle of 
living texture throughout: the body more than commonly absorbent 
and appropriative of blastema, necessitates (if the blood’s ordinary 
constitution is to be maintained) that a greatly increased supply of 
water shall be furnished from without, and implies that, till the 
atiation of this requirement, the excretions shall he comparatively 
Waterless ;—beyond which, it is to be counted that hotter blood 
inevitably steams away much more vapour by the lung ;—and fur- 
the it may possibly be the case, as Dr. Parkes very ingeniously 
Suggests,* that some intermediate waste-products of the febrile body 
are (like gelatine) extraordinarily attractive of water ; 








* “Tt is naw well known that during endosmosis different organic sub- 
stances absorb or take very different quantities of water through mem- 
branes. For example, the éndosmctic eqnivatent of sugar is a large amount 
of water, and, in consequénce’ df th's* physical law. edgar’ aftiadtS water 
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6) that excessive heat of the blood suffices to explain a stimu- 
lated state of nervous centres and of organs dependent on them; 
for (besides what is known of the action of heat on living textures 
generally) the experiments of Chossat have shown, with special 
reference to the nervous system, that, when its functions are in the 
very act of dying by starvation, a mere augmentation of tempera- 
ture will revive their activity, and gradually bring the subject of 
experiment into a state from which recovery by nourishment is 
possible ;* 





largely from the blood, and carries it from the system. Hence the u- 
quenchuble thirst of diabetes; for every structure is robbed of its water by 
the powerful attraction of the diabetic sugar. Is it possible that in fever 
some substance is produced which has as powerful an attraction for water 
as sngur, and the action of which may cause the universal thirst? A fact 
mentioned to me by Mr. Graham will put my meaning in a. clearer light. 
Mr. Graham has discovered that gelatine has an extraordinary attraction 
for water, so that it will even take it from alevhol, and render alcohol almost, 
if not quite anhydrous. This property, manifested at all temperatures, is 
particularly marked at the temperature of 98° to 100° F. Albumen, on the 
other hand, has little attraction for water, and yields it up at once to alcobol. 
Now supposing that, in the rapid metamorphosis of albuminous substances 
in fever, gelatinous compounds, or something approaching to them, were 
formed.—and this is by no means unlikely,—then, as @ consequence of & 
physical law, the gelatine would at once take water from the albuminous 
tissues, and would necessarily give rise to intense thirst. Then, unlike 
sugar, the gelatinous substance would not be discharged, but must be con- 
verted into urea, and uric acid, as ordinary gelatine is when it is taken as 
food. I mention this hypothesis merely as an example of how water might 
be retained in the febrile body. At present, of course we do not know 
whether any such compound is or is not formed, for the transition-steps, 
and they may be numerous, between organised albumen and urea, are not 
yet known.” G@ulstonian Lectures on Pyrexia, in Med. Times and Gazette, 
vol. x. p. 883. These Lectures claim a very respectful mention; not only 
as embodying an admirable statement and criticism of the modern doctrines 
of fever; but equally as recording many important observations, made by 
Dr. Parkes himself, with regard to the acts of elimination in fever, and the 
relation of these acts to the abnormal heat of the blood. 








* Monsieur Chossat’s 20th experiment (though it did not, like many 
of the others, go on to the animal's complete restoration) may be quoted 
as illustrating this argument. ‘ Une tourterelle, dont le poids initial était 
= 142%'52, ayant été soumise & une alimentation insuffisante, vers Ja fin du 
o™* jour de cette alimentation se trouva arrivée a l'état de mort imminente, 
et son poids était réduit & 968-66, 

Duns T'état en question, la station depuis deux heures de temps était 
devenue impossible: le corps était étendue, la téte pendante; les yeux 
étaient, ouverts, fixes, sans clignotement, et le froissement des orteils n'so- 
cusait plus quun faible reste de -senstbilité aux extrémités postérieures. 
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continuously during the intensity of feverishness, or else more ab- 
ruptly and as it were decumulatively when feverishness begins to 
subside, there can commonly be traced in the febrile excretions an 
excess, more or less considerable, of those nitrogenous, sulphurised 
and phosphorised products which emanate from textural and humo- 
ral waste; that this increased elimination is observed even when 
ingestion has been reduced to a minimum ; and that febrile excre- 
tions do therefore, as a rule, undoubtedly attest an increased devi- 
talisation of bodily material. It does not hence necessarily follow 
that febrile heat is the effect of this increased material change. 
Alternatives are conceivable :—for the relations of heat and chemical 
activity to one another are relations of mutual causativeness or 
mutual convertibility: increased heat may cause an increase of 
chemical action, or increased chemical action may cause an increas 
of heat, or both heat and chemical action may together and simul- 
tancously be increased under the influence of some third condition. 
And so far as our present subject is concerned, we are not logically 
justified in saying that febrile leat results from the increased 
chemical action which exists with it, unless we can at least show 
that non-calorifie causes of chemical change were those which first 
operated on the patient’s body. To elucidato this question, inti- 
mately connected as it is with what is most obscure in the correla- 
tion of physical forces, lies beyond the scope of the present article 
and, still more widely, beyond the writer’s capacity and knowledge. 
Whether in reference to local inflammation or to general febrility, 
he can only venture to speak of the increased heat and the increased 
material change as two phenomena concurrent with each other. 
And instead of pretending to discuss what may be their mutual 
relations, he will rather take them as essentially conjoint. Viewing 
them thus together as one complex fact of dynamical excitement 
(complex in any inflamed texture, and complex in any fevered 
blood) and confining himself now again to the case of surgical 
inflammatory fever, he will only attempt to show how it is that 
this dynamical excitement diffuses itself in the body,—how it is, 
that, from being local, it becomes general,—how it is that feverish- 
ness superadds itself to inflammation. 

Almost without hesitation we may assume that the process 
spreads by common material contagion; that the returning fluids 
of the inflamed part—its venous blood and its lymph, are the agents 
of constitutional infection. For if a part be developing preter- 
natural heat and undergoing preternatural change, its venous and 
lymphatic out-flow must of necessity represent those excesses of 
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‘ butfy coat” on its surface. Perhaps no point is better established 
in the pathology of the blood than a connexion between its yield of 
fibrin and the presence of acute inflammation :—in rheumatic fever, 
in pneumonia, in bronchitis, in pleurisy, in peritonitis, in quinsy, 
in erysipelas, the blood’s normal yield of fibrin has been found 
doubled, tripled, quadrupled, quintupled. And under like circum- 
stances the buffy coat has been so habitually observed, that, in days 
when acute inflammation was much treated by venesection, the con- 
tents of the bleeding-basin were an ordinary element in diagnosis, 
and a buffy coat would be pointed to in justification of the blood- 
letting which had been performed. 

Little is known as to the ultimate meaning of these facts. The 
buffy coat is an upper layer of clot left colourless by the absence of 
red corpuscles ; and its immediate meaning is, that, through some 
peculiarity of the blood, the corpuscles have found time, before the 
beginning of coagulation, to subside in the liquor sanguinis from 
the top towards the bottom of the basin. Where blood shows the 
buffy coat, often, from the same cause, its clot has the shape ofa 
truncated cone; the upper or buffy part being firmly contracted 
and having inverted edges, while the lower strata (where con- 
traction is impeded by the volume of intervening corpuseles) become 
successively broader and looser-textured. Appearances, substantially 
the same, are of daily presentation in the structure of those clots 
which form slowly after death in the cavities of the heart and large 
blood-vessels, and which, because of their slow formation, are desti- 
tute of red corpuscles to a more or less considerable depth from 
their uppermost surface. And in healthy blood, withdrawn from the 
body, a buffy coat can to some extent be produced by various in- 
fluences which, retarding coagulation, give more than normal time 
for the corpuscles thus to settle down. But slowness of coagulation 
is not, it seems, the only effective influence in the production of s 
buffy coat. The appearance may be absent even though coagulation 
have been slow, and it may be present where coagulation has been 
of normal rapidity. So at least it would seem from the observations 
of Dr. Stokes :*—“ He noted the appearance of the blood in twenty- 
seven cases. In fifteen of these the buffy coat presented itself; in 
twelve it did not. Now in three of those twelve, the coagulation of 
tho blood did not begin till from twenty to forty minutes after it 
was drawn; and in four others there was no coagulation for eight 
minutes. So that there was plenty of time for the red particles to 











* Quoted by Dr. Watson, Lect. vol. i, p. 155, edit. 1839. 
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have left the fibrin and subsided, but they did not do so. On the 
ober hand, in twelve out of the fifteen cases in which the blood was 
baffed, the coagulation took place in five minutes; and in tho re- 
maining three it was delayed only fourteen minutes.” It is evident 
that results equivalent to those of slow coagulation might be pro- 
daced in other ways. If from any cause the corpuscles had acquired 
amecial aptitude to subside (such, for instance, as greater weight 
would give them) the top of a clot would be left colourless, even 
though coagulation were not delayed; and some observers allege 
that, in blood drawn during inflammation, the corpuscles show a 
remarkable disposition to cohere in masses, which, they think, would 
be apter than separate corpuscles to sink in the containing fluid. 

Probably all that is peculiar in the coagulation of blood drawn 
during inflammation is essentially connected with that altered state 
ofthe fluid which occasions its greater yield of fibrin. And the 
tature of this state is hitherto quite unknown. Whether there be 
inthe blood such an ingredient as fluid fibrin, chemically distinct 
from the dissolved albumen ; whether the fibrin which we can whip 
ftom fluid blood be anything more than some of the albumen 
coagulating at a common temperature, just as the rest of the 
albumen would coagulate at 160°; whether tho greater fibriniferous- 
wes of the blood during inflammation, instead of meaning (as has 
generally been believed) the increase of a specific ingredient, may 
net rather mean a general qualitative change in the albumen, ren- 
dering it abnormally prone to furnish the coagula which are called 
fibrinous,—these are questions which great chemists are still en- 
deavouring to solve,* and which, while unanswered, imply dark- 
hess in many important parts of pathology. 

Nor (whether fibrin be regarded as an ingredient or as a pro- 
duct of the blood) are physiologists altogether agreed as to its 
meaning in health, or pathologists as to its meaning in inflamma- 
tion. There are some who belicve that the blood is excellent in 
Proportion as it is fibriniferous; that the quantity of fibrin which 
can be whipped from it representa the degree in which it is avail- 
able for textural nourishment ;. that solidifying fibrin is, so to speak, 
almost incipient tissue ; that the blood drawn in inflammation gives, 
in its fibrinous crust, the sign of being specially adapted to the pur- 
pore of additional growth. Others believe (and the writer is most 
unreservedly among them) that the blood yields more fibrin, not 





* See especially Briicke’s paper on the cause of the coagulation of the 
blood ; Brit. For. Med.-Chir. Rev. Jan. 1857, and Virchow's Archir, vol, xii. 
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in proportion as it is ripe and perfect, but rather in proportion to | 
quite opposite conditions ; that an increased yield of fibrin portrays 
not perfection, but post-perfection, in the blood; that it corresponds 
not to the rise, but to the decline, of albuminous material ; that iw 
relations are not with repair, but with waste ; that its significance 
is that of something intermediate between life and exeretion. That 
the fibriniferousness of the blood is undiminished, probably even 
increased, by bleeding ; that it is greatly developed during starva- 
tion, during viulent fatigue, during diseases essentially anzmic; 
that its increase under these circumstances of exhaustion, weaknes 
and inanition, is to the full as great as its increase during inflam- 
ination ; these considerations (to which many others might be 
added) seem conclusive arguments against the viow first stated. 
And when the same considerations are viewed in connexion with 
the gencral chemistry of inflammatory fover, it seems impossible to 
doubt that the alternative view must bo right,—that the greater 
fibriniferousness of the blood in inflammation represents actions of 
devitalisation and decay in some albuminous material. Whether 
this changing material be the inflamed texture gradually dissolving 
itself into the blood, or be the albumen of the fevered blood itself 
undergoing accelerated waste, cannot, in the present state of know- 
ledge, be even approximately stated. 


C, THE CAUSES OF INFLAMMATION, AND THEIR RESPECTIVE 
MODES OF ACTION. 


As the chemist, referring to common combustion, would not 
describe its cause to consist in the mere igniting spark which deter- 
mines its commencement, but would show that conflagration requires 
the fulfilment of many conditions, whereof’ only one is represented 
by that incident ;—just so the pathologist, in dealing with the so- 
called causes of inflammation, recognises that no foreign agent oper- 
ating on a part of the body would be capable of producing inflam- 
mation, unless other conditions were fulfilled by the part whereon 
it operates, Even as a certain constitution of matter is alone capable 
of combustion, even as the access of surrounding oxygen is neces- 
sary to support the process, and, except for the fulfilment of these 
concurrent conditions, the spark would be powerless to make fire ;— 
just so it is with the production of inflammation. Strictly speak- 
ing, the cause of inflammation in any particular case is a complex 
of many conditions ; the natural endowments of the part being, in 
this respect, as important as the agent which affects them; and sur- 
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rounding circumstances contributing their full share to shape the 
particular result. 

The powers which thus concur in producing any given inflam- 
mation ure commonly distinguished as follows, viz.— 

1) the determining or exciting cause, often spoken of solely as the 
cause of the inflammation,—being that relatively exterior influence 
which determines the commencemont of an action for which the 
part by its natural endowments is prepared ; 

2) the modifying and predisposing conditions,—being all such 
circumstances and endowments of the part, as enable and prepare 
it to inflame ; 

3) the proximate cause,—being that which secms immediately 
efficient in producing the local changes, and which in fact is but 
the native power of the part, ministered to by surrounding influ- 
ences, and excited by the determining cause of tho inflammation. 

The present section will be devoted to considering (in accordance 
with this distinction) first, the determining causes of inflammation ; 
and secondly, the conditions which predispose to and modify in- 
flammation. Where “cause” is written without any qualifying 
word, the reader will understand that “determining or exciting 
cause” is meant; and the expression “determining cause” will be 
preferred to the expression “ exciting cause,” with which it is syno- 
nymous, in order to avoid the ambiguity which would often result 
from the double meaning of the lattor. 


1, Determining Causes of Inflammation. 


If the practical surgeon, from an exclusively clinical point of 
view, enumerates the causes which he has known to produce in- 
flamination, they at first seem to be of almost infinite variety and 
multitude :— 

For hot, cold, moist and dry, four champions fierce, 

Strive here for mastery, and to battle bring 

Their embryon atoms ; they around the flag 

Of each his faction, in their several clans, 

Lighturmed or heavy, sharp, smooth, swift or slow, 

Swarm populous, unnumbered as the sands 

Of Barea’s or Cyrene’s torrid soil. 
Classification, however, soon simplifies this chaos, For, on the 
one hand, the innumerable causes of inflammation may be gencral- 
ised according to the sources whence they are derived ;—gene- 
ralised, for instance, into external and internal causes, with more 
or less subdivision of each of theso chief groups. Or, more philo- 
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sophically, the causes of inflammation may be classified according 
to the nature of the action by which they produce inflammation in 
the living body. And since the former mode of arrangement is 
conyenicnt as an introduction to the latter, the causes of inflamma- 
tion shall here be considered in that point of view. But, before 
closing the present section, some supplemental remarks will be ne- 
cessary as to the results of the other kind of classification. 


(a) Determining Causes of Inflammation, generalised according to the 
sources whence they come. 


1. Parts of the body which have been cut, stabbed, bruised, 
torn, rubbed, broken, and dislocated ; parts which have had foreign 
bodies, whether lifeless or parasitic, thrust into unnatural contact 
with them; parts in which, by heat or other caustic and pungent 
influences, the chemical constitution or chemical mobility of tex- 
tures has been affected; these, in their several ways illustrate one 
great class of causes of inflammation—causes, namely, which may 
be generalised as acts of mechanical and. chemical violence inflicted 
from without. 


2. The influence which, as just mentioned, is exerted on living 
textures of the body when foreign matters (splinters or bullet, for 
instance) are intruded on them from without, is sometimes effectu- 
ally imitated by the influence of peculiar morbid products of the 
body itself. Within the kidneys or bladder, for instance, a stone 
conereted from the urine produces just such effects as if it were a 
pebble from the sea-shore. Its action is that of a foreign body; 
and in our long catalogue of bodily diseases there are many cases 
where, with other anatomical relations, like results are produced. 
Biliary concretions in the liver and gall-bladder often produce in- 
flammation, which sometimes involves the surrounding parts, and 
may even lead to the discharge of the irritant by ulceration of the 
abdominal wall. The salivary ducts, too, are subject to calculi, 
and to inflammation as the result of their presence. The lachrymal 
apparatus has the same liabili The joints moreover have their 
coneretions, and the serous cavities have theirs; though in both 
these cases the polished surface of the formation renders its presence 
comparatively unfelt. 

Akin to the above are cases, where retained putrefiable excretions 
become irritants to the cavities which contain them :—where, for 
instance (as often happens, sometimes unsuspectedly, in connexion 
with chronie paralysis) an imperfectly-relieved bladder has arrears 
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putrid irritant. A somewhat similar case is that where the erystal- 
line lens, dislocated either by accident or in the utterly barbaross 
operation of depressing a cataract, becomes an irritant to the pars 
amid which it is thrust + irritant which (like the last named) is 
at first only mechanical, but is liable also to become chemical in pro- 
portion as changes occur in the displaced and dead material. A s- 
questrum of bone differs from soft sloughs in its comparative freedom 
from decomposing tissue ; but, though its influence in irritating coa- 
tiguous parts is, to this extent, a simpler one, the resulting irritation 
is well marked :—in M. de Flourens’s neat experiments, for instance, 
when a shaft of bone is made to die by the destruction of its medul- 
lary membrane, the dead cylinder of bone becomes a cause of inflam- 
mation to the untouched periosteum which invests it ; and whea, 
contrariwise, a shaft is made to die by the destruction of its perio 
teum, it becomes a cause of inflammation to the untouched medal- 
lary membrane which lines it; so that, while in the former case 
ation proceeds from without, in the latter case it proceeds from 
within. And with the phenomena of necrosis in the human subject, 
we have daily opportunities, not only of confirming these results of 
experiment, but of noticing how essentially the effects of a seque- 
trum are the effects of a foreign irritant ;—how (for instance, with 
a dead bit of vertebra or of acetabulum) the surrounding parts are 
thrown into suppuration as though by a driven-in fragment of wood 
or metal; how abscess fullows abscess, and sinus succeeds sinus; 
the drain and trouble indefinitely continuing, perhaps even to the 
destruction of life, unless the quasi-forcign body be removed. 

Here then we have a second class of causes of inflammation ;— 
retained concretions, excretions, sloughs and sequestra, which themselves 
are results of disease, and which secondarily tend (sometimes by 
irritative products of their deeomposition, but more commonly by 
their mere dead contact as foreign bodies) to provoke inflammation 
within the sphere of their influence. 











3. Thirdly, inflammation may be caused through an altered atate 
of the local nerves, It has long been known that injuries and diseases 
of the ophthalmic division of the fifth nerve lead to injection of the 
conjunctiva, to clouding and ulceration of the cornea, often to final 
destruction of the globe of the eye, and sometimes to ulceration of 
the neighbouring integument. Similarly it is known that experi- 
mental division or bruising of the pncumo-gastrie nerves, at whatever 
part of their course, induces inflammation of the lungs. Also within 
the domain of the spinal nerves, disordered nutritive phenomena, 
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instance, as regards thoxe very remarkable changes in the conjun- 
tiva and cornea which ensue on certain injuries of the fifth nerve,— 
in some experiments, made three or four years ago at Utrecht by 
Dr. Snellen under the admirable guidance of Professor Donders, it 
appeared that if the eyelids of the insensible eye were stitched to- 
gether, and the still sensitive ear of the animal were fastened » 
ashield over the part, no ocular inflammation would arise. So 
again with the pneumonia which has been observed as generally 
ensuing on injuries of the pneumo-gastric nerve ;—Prof. Traube, 
so long ago as 1846-7, made it at least highly probable that this 
inflammation owes its origin to the circumstance, that, when the 
action of the vagus is withdrawn, irritative matters pass from the 
mouth into the air-tubes; for, not only did he detect. the presence 
of such matters in the inflamed lung, but he found that when le 
had prevented this cause of disturbance (sometimes by cutting the 
esophagus across, and sometimes by causing all respiration to go 0a 
through a tracheotomy-tube) pneumonia no longer arose within the 
period to which his experiments extended.* Another familiar illu- 
tration of the same kind is the catarrhal state of’ urinary bladder 
which arises in cases of paralysis ;—the results of attentive catheter- 
ism seeming to show, that this inflammation does not depend on 
any direct action of the nerves on the nutritive changes of the mu- 
cous membrane, but on the mere mechanical and chemical irritation 
of urine which the paralysed bladder is not excited, or is not able, to 
expel. 

It must be mentioned, however, that some still later experiments 
leave the question again unsettled.¢ For it is now alleged that 
galvanic irritation of the Casserian ganglion (effected in the rabbit 
by carrying into contact respectively with the sella turcica and the 
extremity of the petrous portion of the temporal bone two needles 
which aro connected with the wires of a battery) develops an 
inflammation attended with augmented sensibility of the inflaming 
surfaces of conjunctiva and cornea; and the inference drawn from 
these results by Dr. Samuel of Kénigsberg, the author of the experi- 
ment, is, that the inflammation depends on an immediate influence 
of nerve on tissue. And even the above-quoted experiments of Dr. 





* Beitriye zur experiment. Path. u. Phys, 1846. Entgegnung auf die Bix 
wiirfe, ete. Roser’s und Wunderlich’s Arch. vii. 6, 1848. 

+ Summel ; iiher den Kinjluss der Ne auf den Entziindungsprocess: 
and Enteiindung durch Nervenreizung, in Kénigsberger Med. Jahrb. 1858; ab- 
stracted by Virchow, Archiv, vol. xvi. 
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many inflammations, and that the tissues of ill-nourished person’ 
are, when injured, apt to inflame in more than common proportion 
to the hurt inflicted on them. Not only by the classical exper- 
ments of Magendie and Chossat, but by histories of national famine, 
and habitually hy those instances of semi-starvation which not even 
a well-administered system of poor-laws can altogether prevent, we 
thoroughly know that living textures can be starved into inflam- 
mation. 

Privation of nitrogenous food is a principal influence of the 
class now being considered. The corneal ulcers which in Magendie's* 
experiments were observed to arise in dogs fed exclusively on sugar, 
are important cases in point; and many of the external inflamma- 
tions which occur so profusely among the poor are probably of 
similar origin. But absence of nitrogenous food is not the only 
dietetic deficiency which may lead to disorganisation of texture :— 
the well-known facts of sea-scurvy are evidence of analogous reralts 
arising where vegetable dict is withheld. And it is a point of mud 
interest in reference to the present section of our subject, that 
seurvy is said to depend on privation of vegetable food, only in % 
far as this privation implies an absence of potash from the diet. 
By cases like this one is reminded of the thoughts which Liebig ha 
made common in agricultural science, and one is tempted to spect- 
late whether perhaps there are other cases where the pathogeny of 
human inflammations, called idiopathic, might be explained with 
equal simplicity ;— whether, for instance, some of those which are 
vaguely called “ serofulous”—the sore eyes, the sore ears, the sore 
nosex, the whitlows, the congested and catarrhal mucous mem- 
branes, which so abound among ill-nourished children may perhaps 
depend, not. generally on the deficient helly-full of food, but distinet- 
ively on the absence or insufficiency of one or two chemical elements. 

It is a very interesting question to determine by what manner of 
action different kinds of privation are able to produce inflammatory 
excitement in the tissues which they thus affect. In the present 
‘e of knowledge, the only conceivable explanation is, that the 
itement is secondary ; that a certain quantity of textural death 
is the primary and direct result of the privation; and that this first- 
oceurring cttect leads to the other as its consequence. 

Refore quitting the subject of defective nutrition as a cause of 
inflammation, it is necessary to observe that textural starvation may 














* See his Précis de Physiologie. 
f See Dr. Garrod in Edinburgh Monthly Journal, 1848. 
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analogous origin ; for in these cases the local circulation of blood is 
materially interfered with—not indeed as being stinted, but as being 
rendered stagnant ; and tissues which cannot renew their supply of 
blood are physiologically cireumstanced almost as if blood were with- 
held from them. 


Secondly (as above stated) inflammation is causable by Hood 
which contains abnormal irritating ingredients. When, for instance, 
arsenic, improperly applied to an external sore, produces its charac- 
teristic cttects within the abdomen, or when the application of a 
common blister produces strangury, the remote effect depends on the 
drug having been received into the circulation; and it is from the 
contact of a blood thus poisoned that the stomach or the kidney in- 
flames, Similarly, ifserous inflammations and vomiting and purg- 
ing are incidental to those later stages of Bright’s disease wheren 
the kidneys are almost incapable of secretion, this is because the 
blood, charged with the essentials of uncliminated urine, is an in- 
tant to organs which it supplies. 

A matter of much interest in the working of many commoa 
poisons through the blood is the evidence thus afforded of their dif- 
ferent. textural affinities ; for, in whatever way arsenic or canthe 
rides be introduced into the blood, there is always the same gastrie 
or urinary irritation, and (up to a certain intensity of poisoning) 
always the same immunity of other organs. This electiveness of 
stimulant action is not confined to a few drugs having. strongly- 
marked poisonous characters, but is a property so widely diffused as 
to determine the common classification of our Jateria Medica ; Wing 
at the root of our purgatives, emetics, diuretics, emmenagogues, and 
so forth, And though our knowledge that certain drugs specially 
affect certain organs ix of course not intentionally applied to the ob- 
ject o ing inflammation in the organs which we can thus attack, 
it is very extensively applied to the object of stimulating them ; and 
we fr sequently have opportunities of seeing this effect carried to a 
pitch where it at least verges on inflammation. 

It may be convenient | in passing to observe that not all drags 
with definite textural attinities are stinulants to the organs on which 
they act. Almost: of a certainty, there are somo which oxert 3 
directly opposite action, and which therefore, if they ever cause in- 
flammation, do so only (after the manner of cold and anemia) by 
carrying the depression of textural vitality to the point of textural 
death. Again—a well-known and striking instance of textural 
affinity is that of madder for growing bone ; but here there is no 
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or searlatina having no more power to influence the un-predisposed 
body than yeast has power to ferment alcohol, or to turn pure water 
into beer. 

Between morbid poisons and the common poisons and drags 
before spoken of, there is this further difference:—arsenic and scam- 
mony, for instanee, so soon as the blood brings them into contact 
with the textures on which they operate, produce results propor- 
tionate to their quantity, and by doubling or quadrupling the doe 
we can double or quadruple the effect ; whereas, with smallpos and 
scarlatina and measles, the characteristic inflammations are almost or 
quite without proportion to the original dose of ferment—whether 
some infinitesimal whiff of contagion from a passing patient, or the 
closest attendance in an atmosphere saturated with odours of the di- 
ease. The intensity of effect is essentially dependent on the amount 
of bodily predisposition which the dose of contagion encounters 
And it is a further expression of this dependence to say, that the 
morbid poisons require incubation within the body ; not overdr 
acting at once, when absorbed, as though they were the direct pro- 
ducers of inflammation ; but manifesting their influence after days 
or weeks of latency, during which the bodily predisposition hs 
heen gradually fructified by their power. Evidently, then, wha 
has to be said of these morbid poisons may best be said when the 
predisposing causcs of inflammation are generally under review. 

Here, too, it is requisite to mention, as a fact in close patho- 
logical connexion with those just referred to, that there are certain 
well-marked inflammations wherein, commonly speaking, textural 
predisposition is the one notorious fact, and exciting causes alto- 
gether elude discovery. Such, for instance, is the common ya- 
roxysm of gout; seldom associated with any local action of an 
ordinary exciting cause of inflammation, but, when thus associated, 
always showing distinctive phenomena which imply a previously 
exceptional state of tissue. These cases, like the last, may be more 
conveniently studied in connexion with the predisposing, than with 
the exciting, causes of inflammation. 





5. It remains to be mentioned that inflammation may be-excited 
by contagion. 

Every body knows, for instance, that if two almost invisible 
scratches be made in the skin—one with a clean lancet, the other 
with a lancet on which previously there has been collected a minute 
quantity of secretion from a vaccine vesicle, or from a primary 
syphilitic sore, the one scratch will have no appreciable result, 
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affected by causes of inflammation become capable of exciting in- 
flammation in particles with which they have contact ; and the fact, 
thus stated, embodies the whole doctrine contended for. On the 
other hand, the facet, that Ivmph-glands in connexion with an in- 
flaming part are themselves always more or less thrown into excite- 
ment, is assuredly not less suggestive :—for, between the primarily 
inflamed finger and the secondarily inflaming gland in the axilla, 
there is but one conceivable course or vehicle of influence ; and, 
aince the only essential ground of sympathy between the two parts 
consists in the fiet that the one of them naturally receives material 
trom the other (namely, those redundancies of local exudation which 
at last return as lymph to the blood) we have no alternative but to 
regan! this material as the exciting cause of the secondary inflam- 
wation—no alternative but to admit that the lymph of an inflamed 
pert is imbued with contagions properties, which enable it in its 
wuurse towanls the circulation te become an irritant to the lymph- 
gtlands where it arrives, 

Verhaps then itis net too much to surmise that the excitement 
of tissue which constitutes inflammation does (it may be. like heat 
and other dynamical excitements) essentially tend to diffuse and 
ualise itself: that the sympathy of continuous parts in one an- 
wther’s inflammation, that the svimpathy of lymph-glands in the in- 
flammation of parts . that the sympathy of 
vhe liver with iwesinal pys thy of the lung with 
aval py rts with aortic 
pyemia, thar the svmnathy thereby of the 
wating Aad in every lane are 
which Hhustrate the coer 
siege organ E 
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is had solely to their respective modes of operation on the living 
body (and, of course, it is thus alone that they can be pathologi- 
cally classified*), it seems that they are no longer so various. 

Inflammation may have its starting-point from any undue pro- 
duction of textural death :—“ undue production of textural death” 
because (as has been already stated) in every normal textural change 
some textural death is latent, some super-session of the organic mate- 
rial which acts, some going-away of what is effete, some place-mak- 
ing for what is new. From any undue production of this textural 
death, inflammation, it seems, may originate ;—equally, whether the 
texture have received mechanically or chemically some direct and 
sudden deathblow of an instantly disorganising kind, or have been 
more gradually brought to death by powers distinctly stimulant or 
depressant. 

The characteristic power of stimulants and depressants over the 
textures on which they act—the power of simply causing those tex- 
tures to gire more or less of their respective typical manifestations in 
form or function,—this power belongs only to certain doses of the 
agent. When, for instance, increasing heat or increasing cold is 
applied to any part of the body, the result is, that, within a certaia 
range of temperature, the heat progressively excites without other- 
wise changing, and the cold progressively reduces without otherwise 
changing, the normal activity of the texture on which it acts ; but 
that if, in either direction, this range of temperature be exceeded, 
the texture no longer responds to different degrees of stimulation 
—no longer gives that essential sign of life.¢ 








* “With respect to classifying the acts and phenomena of the living 
body, whether in health or disease, the only true key lies in the thought of 
Life asa power ; and a system of pathological classification will only thea 
be perfect, when it shall admit of being verified and sanctioned @ priori as 
a scheme of dynamic possibilities implied in the conception of Life. . . . As 
in the problems of pathology there are always two elements :—(1) impres 
sions from without, as the causes of disease; and (2) the excitability of the 
subject as the liability to disease ; so the principle I have stated assigns 
us adouble rule of procedure; namely, first, morbid phenomena must be 
generalised in the direction of the vital forees concerned in their produc 
tion; secondly, morbid influences or causes must be contemplated, not in 
the multiformity of the outward world whence they originate, but in their 
relation to the living agent, whose excitability is the condition of their 
causativeness,—the living agent whose powers and functions they excite or 
depress, or whose organic material they modify.” J.S., Inaug. Lect., 1847. 

+ Model illustrations of this argument (at least as regards function) 
might be adduced from the actions of heat and cold upon the movement of 
the heart :—see some very interesting experiments by Dr. Pickford, reported 
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And as with heat and cold, so, it seems, with all kindred influ- 
enoes: —Beyond a limited range of operation (be it chemical, me- 
chanical, or what not) the agencies of textural excitement, and the 
agencies of textural depression, become indiscriminately the agencies 
oftextural death; bringing the affected elements of tissue into a 
sate from which they cannot return to their normal irritability— 
asate, regarding which it now matters not whether it have come 
om them by over-stimulation or over-depression. For, they being 
ewentially dead, the organ to which they belong can only (if at all) 
reover its effectiveness by substituting other elements in their place. 
And, as the need for substitution is of course proportionate to the 
void produced by death, so the consequent action ranges in magni- 
tude from the greatest inflammatory processes to the impalpable 
doings of health. 

Omitting for the moment such influences mechanical or che- 
nical, as are instantly destructive and disorganising (though in fact 
they also fall within the scope of what is about to be said) every 
termining cause of inflammation acts primarily after one of the 
two patterns referred to:—like heat, it operates as a textural sti- 
uulant ; or like cold, it acts as a textural depressant. According 
tothese two types, the determining causes of inflammation must, at 
kast provisionally, be classified. 

Of the depressant type, our knowledge is much less than of its 
Opposite :—so much less, that, were it not for the perfection of the 
‘wpical case, we might hesitate to rest an argument on its reality. 
But with the analogy of cold to guide us,* we can scarcely doubt 





in his paper—Ueber das Verhiltniss der Hyperamie zu dem Schmerze, in 
Henl. u. Pfeuff. Zeitschr. f. ration. Medizin, vol. x. 1851. The same sort 
ofthing in respect of ciliary motion (with isolated epithelial cells) is well 
‘horn by Mr. Lister in his paper already quoted, On the Early Stages of 
Ifammation, pp. 693-4. 

* The writer, deeming it very important to be correct as to the action 
feold in exciting inflammation, performed last March some experiments 
nthe subject. Having occasion in hospital-practice to make some issues 
‘uch as are commonly made with potash or moxa) he used, in three cases, 
Q application of solidified carbonic acid. With the intense cold of this 
intact (effected through a gutta-percha tube, and maintained in the three 
wes respectively for periods of 54, 16, and 40 minutes) the skin almost 
stantly became so frozen as to ring like metal. In from 14 to 20 minutes 
ter the application had ceased, the frozen textures had completed their 
aw. Blood reentered them. A swelling, singularly like that of urti- 
tia, then occupied (but only transiently) the exact area which had been 
ed on, and was soon lost in a general puffy swelling which extended for 
ne distance around. With all this, the part was entirely without sensibility. 
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that all residual phenomena of disease express the supremacy of 
physical influences, to which the affected bodily material is more or 
less passively surrendered, and by which its natural decay is quick- 
«ed, retarded or modified ; 

that influences, directly causative or contra-causative of disease, 
cannot produce results otherwise than under these conditions,—can- 
not primarily do more than increase or diminish, in whatever active 
texture they affect, the texture’s typical doing, formative or func- 
tional,—cannot primarily do more than qualify, in whatever passive 
organic material they affect, the material’s passive transformation. 


III. Tae Treatment or INFLAMMATION. 





A. GENERAL PRINCIPLES, 


Scect to explanations which will presently appear, it may be said 
that the treatment of inflammation has for its immediate aim, to re- 
duce that excitement of tissue which essentially constitutes the disease. 

And our endeavours to attain this object—endeavours, so various 
that the detail of them can here be only partially attempted, may (as 
Tegards their nature) be generalised under two heads which ex- 
press the main rational rules of antiphlogistic treatment. These rules 
are the following :— . 

(1) with careful regard to all influences which are operating on 
the inflamed part, to procure the discontinuance of tho special cause 
of the inflammation, and, as far as possible, to relieve the part from 
the action of other stimulants ; and— 

(2) by direct and indirect action on the inflamed part, to coun- 
teract there, as far as possible, the working of such irritant causes 
asremain in operation. 

Concurrently with all treatment of inflammation, this (3) ob- 
Jeet also has to be fulfilled ;—that the organised products and waste- 
Products of the disease, and generally its complications and conse- 
quences, be so dealt with as to prevent them from re-acting hurt- 
fully on the part, or originating other mischief to the body. 


1. To relieve the part from causes of excitement. 


That inflamed parts, as soon as inflaming causes are withdrawn 
rom them, spontaneously tend. to recovery, is a truth, which—simple 
‘ad rudimentary though it appear, is of more fundamental import- 
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and spoils the texture of organs” .... “and if we, in our tim 
could alwavs bridle and limit the influence of mercury itself, it woul 
he a still more valuable re~yuree™ .... “In common adhesive it 
flammation, whether of the serous or the areolar tissues, whenere, 
in faet. vou have reason to suppose that coagulable lymph is effused. 
or about to be effused, and mischief is likely to result from is 
presene:, then you may expect benetit from the proper adminis 













tion of mereu as an ausiliary, however, to blood-letting, whe 
Ilvod-letting is indieated.—not as a substitute for it. On the othe 


hand, mereury is likely to be hurtful in those forms of disease where 
the morbid action approximates to its own action; in cases of er- 
sipelatous inflammation having a disposition to gangrene ; in sm 
fulous disvases, in inflammatory complaints attended with genenl 
debility, and an irritable condition of the nervous system, or 4 
manifest tendency to take on a low and typhus-like characte. 
When we have to contend with acute inflammation, and desire tp 
prevent or arrest the deposition of coagulable lymph, our object 
after such bleeding as may have been proper, to bring the sy: cea 
speedily as possible under the specific influence of mercury.” 
“ We know that the whole system has been brought under the * 
ific influence of mercury, as soon as its effects become even slight 
perceptible in the gums and breath of the patient ; and in adults we 
cannot be sure of it before. The gums grow red and spongy; th 
patient complains that his gums are sore; and that he has am 
tallic taste, a taste like that of copper, in his mouth. At the sam 
time, an unpleasant and very peculiar foetor, easily recognised 
again when it has been once perceived, is smelt in his breath 
These symptoms are enough; you need not in general look for amt 
more decided affection of the mouth, such as ulceration of the gum, 
swelling of the glands beneath the jaw and of the tongue, ands 
profuse flow of saliva’ . “all that is requisite is that the gums 
should beeome distinctly tender, and that the mercurial fete 
should be unequivocally manifest, and that these symptoms should 
be kept up for a certain time. Now this is best effected, usually. 
hy giving some form of mercury in equal and repeated doses. by 
the mouth. For urgent cases calomel is the best form in whieh it 
can be administered ; two or three grains given every four or st 
hours, will generally suffice to touch the gums in the course 
thirty-six or forty-eight hours. If it act as a purgative, its specifi 
effect upon the whole system will be postponed by that eireum- 
stance; and it then becomes expedient to combine with it just # 
pium as will prevent its passing off by the bowels. A quar 
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fever, in proportion to its intensity and duration, is necessarily fil- 
lowed by exhaustion; and every inflammation, in proportion to ix 
magnitude, depends on vital power for convalescence ; and he wh 
without reference to these facts, needlessly depletes and lowers hi 
patient even during the height of inflammation—much more, he who 
does so during secondary conditions of the disease, will often conti- 
bute to render exhaustion deadly, or textural repair impossible. 

Nor is it only depressant treatment which may be overdom 
Indeed in the present day fashion sets in the other direction; and 
perhaps not a little harm results from misapplied alcoholisation & 
the sick.* The cases in which life is saved, even during inflamm- 
tion, by the judicious use of alcoholic stimulants, are infinitely mor 
numerous than those where it is saved by bleeding ; and the used 
such stimulants, in certain cases of inflammation with debilitr,is 
among the most important resourees of medicine. But the stndewt 
must Icarn not to abuse this great medicinal agent ; not to preserite 
it, ax a thing of routine, in all cases of inflammation bearing a ca 
tain name; but always to give or withhold, and (if giving) alwn 
to proportion it, according to the special requirements of the iné- 
vidual case. For, if treatment is to be indiscriminate, medial 
advice is but a sham, And there may be death in the practices 
van Dunk as well ax under the prescriptions of Sangrado. 


IV. Book-R&FERENCES. 





To digest: into a presentable form all that has been written on it~ 
flammation, and to show how knowledge of the subject has growa 
up through the labours of successive contributors, would be an end- 
less task. It could not proceed on the assumption that all, or nearly 
all, we know about inflammation has resulted from the work ofmen 
who have written professedly on the subject, or of men whose fame 
has been specially pathological :—for in all times there have bee 
reat physicians and surgeons, who, not particularly bent on being 











* Without re g to cases in which wine or brandy has been wmnst 
given to patients who rather required lowering treatmont, the writer ca 
say that, on various oecasions, he has seen a convalescent suffering consider 
able nervous disorder from merely continuing the large quantity of stimules 
which had been necessary to him during earlier periods of his illness, And 
in one such case the cause of the inconvenience was not suspected, till it 
had occasioned the patient a first attack of epilepsy. 
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logists and practitioners ; but science in their case had come litk 
into contact with practice. Never had physiology been so incorpo 
ated with surgery, never been so applied to the investigation f 
disease and the suggestion of treatment, as it was by this master- 
workman of ours. And to him, so far as such obligations can b 
personal, we assuredly owe it, that for the last half-century, th 
foundations of English surgery have, at least profeasedly, be 
changing from a basis of empiricism to a basis of science. In bis 
day it had not yet been recognised as a safe investment of capita. 
that a surgeon should begin by getting some little eredit for physic” 
logical knowledge. To Hunter it was a reproach, that he was mor 
than the handicraftsman. It was not “as a stepping-stone to pra> 
tice,” nor only during the leisure of youth, but as_a constant ime- 
ruption to his earnings, and fondly to the very morning of his death 
that he pursued his studies in physiology. It was amid the jeesd 
the medical market-place, that he stored up those ‘ pigs’ peti- 
toes”—that museum of comparative and experimental physiology 
which Europe now appreciates as perhaps the greatest. of English 
contributions to the seience which it. illustrates, 

4. Embryological studies have been of incaleulable importane 
to our subject. Especially the knowledge which about. thirty vears 
ago was being acquired through the labours of von Baer and 
Burdach and Rathke and Valentin, as to the development of or 
gans, and as to the developmental relations between organs and 
their blood-vessels, was in itself almost an antidote to the prevai- 
ing theories of inflammation. And on the acquisition of this know- 
ledge there soon ensued the publication of Schwann’s researches a 
to the development. of textures ;—a publication, which, partly by 
the truths directly taught in it, and partly by the immense sugge+ 
tiveness of those truths, has been of moro useful effect. in pathelogr 
than perhaps any other one man’s labour. 

4. A more accurate working at textural anatomy followed and 
is still following that eventful publication ; and by degrees during 
these twenty ‘sininute structure has come to be almost as well 
known as the older lessons of the dissecting-room. — Amid this 
progress there has shaped itself that. better knowledge, to whieh 
frequent allusion has been made, of the laws of textural nutrition:— 
a hetter knowledge, to whieh Mr. Toynbeo’s* paper on. the extr- 


























* Researches tending to prove the Non-vascularity and the peculiar uniform 
Mode of Organisation and Nutrition of certain Animal Titsues ; in Phil, Trane. 
Is41, 








ABSCESS. 


: pe one of the commonest products of inflammation, is a creamy 
os yellowish-white fluid, neither acid nor alkaline,—specific gravity 
- 1-021 to 1-040. It consists of serum and pus-cells, The serum 
contains more or less albumen, in all respects identical with that 
- of the blood. The pus-cells, at first transparent when immature, 
become yellow from deposit of fatty matter when mature. The 
quantity of fatty matter in pus varies from 2 to 6 per cent, accord- 
. ing to Fownes. 
: There are two doctrines as to the origin of pus. First, that the 
- fiuid is formed out of the exuded plasma of the blood (Rokitansky). 
Secondly, that it is formed by a rapid cell-growth, set up by irrita- 
tion in the parenchyma itself (Virchow). The cells from which 
Virchow considers pus-cells to be generated, are the corpuscles of 
areolar tissue (Jindegewebs-korperchen), which he supposes to per- 
meate nearly every part of the frame. This latter view is the one 
more generally adopted, although the universal existence of these 
corpuscles has yet to be proved. Modern pathologists do not regard 
- pus as degenerated lymph. The white corpuscles of the blood, the 
lymph-corpuscles of the chyle, and pus-corpuscles, are identical and 
indistinguishable. They differ in their mode of origin. The two 
former are gencrated within a vascular system, normally. Pus is 
generated external to the vascular system, abnormally. Lymph- 
corpuscles cannot exeape from the blood, and pus-corpuscles cannot 
enter it, except by rupture of vessels; consequently the latter cannot 
be regarded as a degenerated form of the former. 

Inasmuch as pus consists of myriads of cells swimming in serum 
and formed at the expense of the tissues, it follows that prolonged 
suppuration is accompanied by a corresponding amount of emacia- 
tion and waste of the body. Pus may be readily removed by the 
absorbents. The serum is taken up as any other fluid. The pus- 
cells either dry up, when they form a cheesy pultaceous mass, which 
may ultimately become eretaceous, and has often been mistaken for 
tubercle ; or the fatty matter undergoes granular disintegration, the 
cell-wall softens, and the whole is removed in the usual manner. 
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pus ‘hor endeavoured to prove that it was an ent 
to expr ymetice the cure of a large abscess witht 
di a . He argued, that bleeding, purging, vont 






ns, often had the effect of caning 
zo vanish: but this, it was affirmed, was ak 
sartion of serum had been withdrawn fra 
svess. and these had been reduced to lth 
«<n as the blood had recovered its natml 
Eke the nucleated cells of glands) agia 
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: stated, that accidental circumsians 
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of pus, so that an abscess apparesty 
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nrround themselves with fluid blastem 
2 of pus as at first. On such groundsy# 
rtevt_ and permanent. absorption of # 
in the removal of its serum, but in tt 
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faint as to be scarcely perceptible, or fetid in the highest degre 
The fetid odour may continue after the opening of the abses,« 
cease in the course of a day or two. In other instances the pus sem 
to undergo a process of decomposition, and to acquire a fetid sd 
from exposure to air. With these different points the surges 
should be acquainted, that he may employ such remedies a te 
charcoal poultice, or chloride of lime, &. to correct the effees 2 
the atmosphere, which tho patient must of necessity breathe. 


HOLMES COOTE 
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is that of slowly dividing the parts over or enclosing a fistula y 
gradually tightening a wire or cord passed through it. As te 
parts enclosed within the loop thus formed are gradually divided, » 
those without or beyond the loop are gradually healed, being mie 
to granulate directly after they are divided by it. 

In some cases it is necessary not only to lay open the snpa@ 
fistula, but to destroy its walls with caustic, or by cutting or scraping 
It is s0 in some old callous fistule in the soft parts, and mam 
generally in those of bones, or in those that lead down to discesd, 
though not dead, bone. ; 

When excretions, as urine, pass through fistulzs, neither laying 
open nor any other proceeding is likely to be useful, unless fe 
passage is provided for the excretion by its natural means of escap 

Tente and the like means for gradually widening fistas 
passages may be sometimes preferable to the quicker widening 5 
cutting ; but they are rarely used, probably because they are ca 
paratively tedious. 

Plastic operations are adapted almost exclusively for such shat 
fistulous canals and apertures as the vesico-vaginal, vagino-recah 
and others that follow violence or sloughing. For the luge 
apertures of this kind they alone are useful. 





JAMES PAGEL 

































































SLOUGHING ULCER. 219 


the essays on GANGRENE and Sypuinis. Here it may suffice to 
say, that such rapidity of extension as may deserve to be named 
phagedzenic is very rarely seen in ulcers, except in connexion with 
syphilis, or hospital gangrene, or some similar condition. In acute 
inflammation, any ulcer may enlarge quickly; but the rapid de- 
struction generally implied by phagedana has a specific, and pro- 
bably, also, an external source. Sloughing is a much more common 
complication of ulcers ; sloughing, that is, not so much of their 
edges and adjacent parts as of their granulations. Thus, in inflam- 
matory ulcers, the frequent appearance of a grayish or yellowish 
base is generally due to sloughing of granulations; so in senile 
ulcers, sloughing is very common ; and in any form, in old persons, 
senile gangrene of the integuments around the ulcers may ensue. 
So, again, the whole base of a great chronic ulcer may often be 
een sloughing, through injury, or defective food, or exposure to 
hard weather. 

Such are the chief forms, both principal and subordinate, of 
ucers of the integuments, of which sufficiently numerous instances 
may be seen to allow of their being described in gencral terms. A 
closer and more express study of the subject would certainly lead 
to the discovery of many forms which are not here indicated, be- 
cause they are known to the writer by only a few instances, incom- 
Pletely observed. The characters of ulcers, if moro fully studied, 
both in well-marked, and in modified and complicate examples, 
would be found as various, and, severally, at least as well-defined, 
as are those of cutaneous eruptions; and with the better diagnosis 
that would be thus attained, there might follow a much better dis- 
crimination of the means of treatment appropriate for each. 


JAMES PAGET. 


ERYSIPELAS. 


DIFFUSED, spreading inflammation of the skin, involving 

more or less deeply the subcutaneous tissues, preceded an 
accompanied by febrile action, and dependent on constitution! 
causes. 

The term Erysipclas* has been applied to a variety of forms d 
inflammation which probably have no true connexion with om 
another. On the other hand, distinctions have been made betwee 
forms of inflammation which are merely modifications of the sam 
essential disease, erysipelas. The term is now, however, very pr- 
perly restricted to a spreading inflammation, usually of an ata 
character, the result of a peculiar morbid state of the blood. 

Of so specific a character is the disease, that in one of its form 
at least it is generally recognised as belonging to the order of co- 
tagious ecxanthemata, It resembles the true exanthemata, in it 
being sometimes infectious and sometimes epidemic, in its having 
its period of incubation, and a general tendency to definite duration 
It differs from them in its liability to frequent recurrence, in pe 
haps the occasional absence of premonitory fever, and in its limite 
tion usually to portions of the skin only. 

By Willan it has been placed amongst the vesicular eruptive 
diseases, from the disposition to the formation of bullze or vesicles 
These, however, are only accidental. 

The term crysipelas, according to Dr. Watson and _ other, 
should be restricted to the diffuse inflammation of the head and 
face. This may certainly be taken as the type of true simple ery- 





* The derivation of this term has occasioned some discussion: for tht 
following note on the subject I am indebted to Mr. Robson, the priate 
of this work: “ There seems to be no difficulty, etymologiecally, in deriving 
épuaimedag trom épubpdc red, und wéAQa akin. The stem of épubpéc is wr 
doubtedly épu8-, Lat. rub- in ruber, Germ. roth, Engl. rud- in rmidy. mb 
With regard to the change of the 6 into ¢ in some compounds, Benfey i 
his Griechisches Wurzellexikon, vol, ii. p. 125, says: ‘ épvOéBn rhodisch. wit 
EpvOiBiog zeigt, in der cow) 7=8, épvai3n;’ which accounts for the ¢ ik 
stead of @ in épuaimehac. And for ~wedag from wéAAa, Liddell and Set 
(Lexie. 8, v.) compure &zeXog, to account for the single A.” 
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resisting feel than natural, and is hot to the touch. Very frequen:'r 
miliary vesicles, or large bulle, appear after the first few dary 
which burst and form incrustations; hence the terms E. mili 
and phlyctenodes, The vesicles are usually filled with a tranye 
rent serum, changing afterwards to a straw-colour and beewmzg 
often semipurulent ; in weakened states of the system, their 
tents have a deep purple colour. The pain is at first ofa tingling 
and itching character, becoming afterwards more severe, burning. 
and smarting. But it is not. constant, nor is it ever of the throbling. 
wearing kind which exists in ordinary phlegmon. Often there # 
an almost entire absence of pain; but tenderness on_ pressure ¥ 
always present. 





The inflammation, though chiefly affecting the skin, is not , 


mited to it. The areolar tissue beneath is more or less infiltrated 
with serum; so that, soon after the first invasion of the dix 
considerable tumefaction takes place, and the skin becomes com 
spondingly tense and shining. When the face is the seat of t 
inflammation it becomes enormously swollen, so that the featm 
are altogether obliterated. 

Suppuration and gangrene do not generally result from ti 
form of erysipelas ; suppuration, however, occasionally takes ple 
in small patches beneath the skin, especially in parts where tk 
cellular tissue is lax; and gangrene may oceur in persons whe 
systems have previously been much debilitated. The more nsul 
course is, that the inflammation extends and retains its activity it 
three or four days, and then gradually declines, the swelling & 
creasing from the absorption of the serum, and the skin getting § 
somewhat shrivelled look and a deeper red colour. The whe 
passes off in from seven to ten days. When the redness and ter 
sion persist for a much longer period, a deeper-seated inflammstic. 
with suppuration, may be suspected. Desquamation of the eate# 
almost always follows the subsidence of the inflammation. 

Simple crysipelas, unless it attack the head and face, or cet? 
in persons already enfechled by disease, is not of itself a formidate 
complaint. In the head and face it is dangerous, from the tendentt 
to affection of the deeper-seated organs. Thus the membrane 
the brain are often congested in consequence, it has been supp 
of direet communication of the disease from the external to the it 
parts. But of this there is, in the majority of caves, link 
evidence, The congestion often arises, probably, from. the pressure 
made by the swollen tissues of the face and neck on. the vet! 

g blood from the head, the membranes being already ins 
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Tr is in the head and in the ex- 
mation is seen in its most severe forms In 
lestruction of the skin is much ke 


are. as has heen stated, of the same m- 
nexion with simple erysipelas. but usualr 
aracter. Dupuytren has pointed at 
uzh continued. are often marked Ir 
har they have even been mistaken #t 
ms uf disorder of the digstre 
-nete prominent in phlegmenous than in sink 
. Lewever, the disease sets in mildly, both 
assumes a More serious char 
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about the fifth or sixth day from the invasion 
the infany ‘oms often remain for a time statins. 
or rather there is an anes rance, hut a fallacious one, of amendaut 
Frem havi ul resisting. the skin becomes s 
yields, and in} aa wine vr pressure, There is no sign of thietue 
tion, aml the surgeon may be flattered with the hope that resolutien® 
taking place. But the persistence, and often the aggravation of tt 
general symptoms, and, as not untrequently happens, a fresh aud 
ieate that so far from there being amendment. ths # 
really the period at which the most se ¢ changes are taking pli. 
The cellular tissue has become the seat of suppuration and dexh 
No fluctuation can be pereeived. for the pus or purulent sent 

vit first forms, is ditfused throngh the areole, or in 1 
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| layers, without any circumscribing boundary. Th some situations, 
| indeed, where the cellular tissue is abundant, as in the eyelids and 
| face generally, the pus is found of good quality and in cireumseribed 
cavities. Nor is the purulent secretion gencrally of an unhealthy 
character before sloughing of the tissue takes place, except in those 
whose general powers are much reduced, when it will be found to 
be thin and sanious. 

Tf the disease be left to itself, the pus collects in larger quanti- 
ties, separating the skin from its cellular membrane, and this from 
the fascia below, even throughout the entiro limb, not forming a 
prominent swelling as in phlegmon, but in proportion as it forms 
burrowing further and farther. The skin, thinned and detached, 
becomes livid, and ulcerates or sloughs. The phlyeteena which may 
have formed burst, and show a dead patch of skin beneath them, 
The pus which escapes is fietid, and shreds or layers of dead cellular 
tissue are found floating in it. From time to time large flakes of 
sloughy membrane, soaked in pus and often many inches in length, 
are discharged. The destruction of the skin proceeds, parts which 
hitherto have retained sensibility and eolour fill into aaaiteer roe 
in extreme cases, an entire limb may be denuded. Generally, how. 
ever, in the midst of the loosened skin and sloughy cellular to 
“small bands covered with granulations may be seen 
sin with the fascia below, These, as Dupnytren has pointed ier 
hould be carefully preserved; they mark situations in which the 

els and nerves have eseaped the general destruction, and they 

Y g-points for reparative action. 
he ive uction of tho inflammation is limited 
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the subject, it is necessary to select the views which have received 
the greatest amount of credit, and to relate the arguments by which 
they have been supported. 


(a) Pus introduced into the blood. 


Of all exciting causes none has been more generally insisted 
upon than this, and many arguments have been brought forward in 
its favour. The connexion of the secondary abscesses with a pri- 
mary local suppuration ; the presence of pus-cells in the blood; the 
characters of the secondary abscesses; and the results of experi- 
ments, are its principal props. These must be severally examined 

Connexion of secondary abscesses with a primary local suppur- 
tion. When phlebitis was attracting general attention, it was ub- 
served to be frequently followed by secondary deposits. On further 
examination, phlebitis was found to exist in most cases of pyemia. 
and nothing was more natural than to look upon the two as closely 
connected. Attention had been already drawn by Boerhaave, Mor- 
gagni, and Desault,* to the presence of secondary abscesses after 
uleers and after suppuration, involving more especially the brain, 
and they had been ascribed by the latter to some nervous influence: 
but, although Tessier supported the doctrine of a purulent diathesis.t 
most writers, including Rose, Dance, and Arnott,t inclined to te 
view of their dependence upon the introduction of pus into the 
blood. So long, then, as phlebitis was believed to give rise to sup- 
puration within the veins, the coexistence of these secondary affe- 
tions was easily accounted for. Either from breaking down of the 
clot which should have limited the suppuration, or from absence of 
such clot owing to a degenerate condition of the blood, the pus 
i argued, direetly or through some collateral branch found it 
way into the general circulation. 

But cases coming under notice in which no phlebitis could te 
demonstrated, it was observed of these that they accompanied some 
form of suppuration, as that in wounds after operations, that of 
diffused inflammation of internal parts, as the mediastina, or abscesses 
in bone, and other structures, as for example the prostate gland. 
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traction of the flexor muscles of the hand, by which the fingers were 
drawn into the palm. The cramp subsequently extended to the arm 
and other parts, and eventually terminated fatally. 

Absence of pain. Sir G. Blane mentions a curious case in which 
the spasmodic affections were unattended by pain even to the last 
moment of existence. In this instance, the cramps were accom- 
panied by a tingling and agreeable sensation. The accessos were 
attended by feelings of pleasure, and a strong tendency to laughter. 

Special affection of the muscles of the face and eye. Of seventy- 
two cases of tetanus occurring in Guy’s Hospital, three are men- 
tioned to have been so attacked, and in two of these it involved the 
orbicularis palpebrarum, inducing closure of the lids, and simulat- 
ing ptosis. The muscles of the eye are sometimes but not generally 
affected ; when this occurs, the eyeball is fixed and drawn slightly 
inwards, the patient being unable to direct it towards particular 
objects. The pupil of the cye varics, being sometimes contracted, 
and at other times dilated. 

Cerebral complications are very rare in tetanus, but may be met 
with in isolated instances; thus there occurred six cases out of 
seventy-two admitted into Guy’s Hospital: in three cases there 
was delirium, in two of which it came on towards the close of the 
disease; but, in the third case, was present before the attack 
supervened, and entirely subsided directly the tetanus made its 
appearance: in one there was coma; but this was considered to 
be owing to the large doses of morphia administered. 

Epilepsy may form a complication ; thus at Guy’s a female, the 
subject of epilepsy, was attacked with tetanus a few days previous 
to its expected occurrence; there was screaming and convulsions, 
and these partook of the character of the periodic epileptic seizures. 

Convulsions and screaming were observed in a young female who 
died of acute tetanus on the sixth day of the attack, following an 
incision into an inflamed bursa over the knee. 

Lose of power over the extremities occurred in two of the Guy’s 
Hospital cases. 

Miscellaneous complications. Tetanus has attacked those labour- 
ing under bronchitis and laryngitis, and a fatal issue has resulted ; 
and it has also been complicated with erysipelas, and with fatal 
effects. In the case of a man aged sixty-two, the skin of the 
abdomen was found to be peculiarly shrivelled. In one case the 
symptoms continued severe until the ninth day, and on the eleventh 
day a miliary eruption appeared over the whole body, accompanied 
with succession of spasms and intervals of repose. On the sixteenth 
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day exhaustion and rambling supervened ; but on the twenty-second 
day subsidenco of the symptoms took place, and a protracted ree 
very ensued. 

Temission of the symptoms. This is extremely rare, yet it has 
been noticed in several instances. Of sixty cases observed in Gur’ 
Hospital, four had this peculiarity : in two of these there was evi- 
dent relict’ of tho symptoms for thirtcen days, although death ult- 
ensued from exhaustion; in the other two remission cult 
‘© for a very short period, viz. a few days, and was su- 
eeeded by more intense and fatal results. Dupuytren mentions a 
case in which the disease subsided for twenty-eight days, and tha 
returned after an exposure to cold. M. Duval mentions some curion 
cases in which the disease assumed the form of anomalous ajmue, 2 
one of which it was remarked that both sides of the body were never 
affected by the paroxysm, but regularly alternated in successive fits 

Death may take place in several ways: 

During a paroxysm of spasm and convulsions of the musa y 
the heart, larynx, Se. It is not correct, as some aftirm, that death 
in tetanus is due to the extension of spasm to the heart. Mr 
Howship thought so, and records a case in point where the hear 
was found firmly contracted eleven hours after death. In onl 
one out of sixteen cases, observed at Guy’s Hospital, was this «- 
dition found. In some instances sudden death has occurred whilx 
being raised in bed; in another during the administration of a 
enema; in another whilst drinking; and again, in another, im 
mediately after the extraction of a tooth for the purpose of feedin: 
it has also been observed during efforts at stool. 

During an attack of asphyvia and suffocation. This oceurs genes 
rally from the foregoing circumstance, viz. spasm of the muscle ¢f 
respiration, Thus, of forty-six cases in Guy’s Hospital, in whick 
the mode of death was noticed, in thirty-two it arose from the twe 
foregoing conditions. 

trom exhaustion, This is less frequently observed, although it 
was noticed in twelve of the forty-six eases at Guy’s. 

From accidental circumstances, such as erysipelas, coma {2 
over-dose of morphia, &e. 

The causes of tetanus may be arranged under two heads: 14. 
the probably immediate and ezeiting causes; and 2dly, the remot 
or predisposin 
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1. The exciting e3 comprise 
A. Wonnds cud injuries. Traumatic tetanus. There is seareely a 


single lesion which may be said to be exempt from its attack, fm 
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the simple blow or contusion to the most severe compound fracture 
and laceration. It would be a waste of space to enumerate every 
form of lesion in which it has been found to occur; we shall, 
however, classify them in the following order: 1. Contusions and 
strains without wound, such as blows by a cane across the nape of 
the neck or on the palm of the hand, &.; 2. Wounds of the soft 
parts, embracing simple abrasion of surface, incised, punctured, 
lacerated, and gunshot wounds; 3. Burns and frostbite; 4. Frac- 
tures and dislocations, simple and compound ; 5. Minor operations, 
such as extraction of teeth, cupping, seton, ligature of piles, the 
accidental inclusion of a nerve in a ligature, incision into an in- 
flamed bursa; 6. Major surgical operations, as amputation, castra- 
tion, excision of the mamma; 7. Surgical diseases, such as gangrene, 
ulcers of the leg, fistula in ano, presence of guinea-worm under the 
integument, caries of the tibia; 8. Incidents in obstetric practice, 
such as abortion, retained placenta, &c. 

The degree of the local injury bears no relation to the severity 
‘of the symptoms; thus, a slight contusion may be followed by the 
most acute tetanus; and, on the other hand, a patient with severe 
compound fracture may be seized with a mild attaek and recover. 

The following relative proportions, which the occurrence of 
tetanus bears to the several surgical lesions, are taken from cases 
of admission observed at Guy’s Hospital during period of seven 
years. There were of 


4 


Major and minor operations . 1864 cases: tetanus occurred in 1 


Wounds of all varieties . . . 594 ,, ” 7 9 
Injuries and contusions. . . 836 ,, a 7 1 
Burns and scalds . . . . . 456 ,, * a 8 
Compound fractures 308, rt is 9 

3608 23 


Among the largé number of total admissions of surgical disease, 
independent of direct accident, during the above period, only one 
case was attacked with tetanus; thus showing beyond doubt that 
its occurrence is rare in the several forms of surgical disease, and 
that it is most frequently met with in the more severe varieties of 
injury and accident, such as compound fractures, burns, and injuries 
to the fingers and toes. 

The situation of the injury has been specially noticed as a 
source of frequency by some authors. Others, again, declare that 
the locality of the wound must be considered as almost a matter of 
indifference. Hennen observed it oftener after wounds of the elbow 
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and knee; others, again, more frequently from injuries of the thum! 
and great toe. The extremities, however, are much more expe 
and liable to injury; hence perhaps the frequency of tetanus from 
injuries in such situations, 

As to the state of the wound at the time when tetanus sets 
some observers, amongst whem is Larrey, attribute the tetanus 
a sudden suppression of the discharge of a suppuratin; 
the wound presenting a dry surface, or covered over only with thin 
serous exudation, Others, again, are of opinion, that. cicatrisa 
is mostly complete on the accession of tetanus; thus, Travers gus 
1x to offer an explanation of this cireumstanee in the follow 
terms: “In h-wounds the period of commencing cicatrisa 
after the mundifving process is completed, seems to be the m 
liable to the attack of spasms, It is difficult to diseonncet the ph- 
nomena of the incipient spasm with the altered condition of & 
nervons and musenlar strneture in the healing or newly eicat 
part. atrisation is adhesion and the fastening of parts le 
free and movable on each other, and its effects would be equivale: 
to their strangulation or confinement by pressure of any kind. te 
interruption to their fimetion being the same.”* 

Others maintain that it occurs most frequently in recent wounts: 
thus John Hunter expresses his opinion: “tetanus arises also thei 
ht wounds before either inflammation or suppuration comes en: 
" ly the most frequent. It is from irritation.” By 
he further on remarks: “ When Ihave seen it from consider! 
wounds, it was after the inflammatory stage, and when goad =1j- 
puration was come on.” 

Tetanus, however, is found to set in at any period and in anr 
state of the wound, and there are no grounds for assuming ist 
any one condition is more favourable to the production of’ tetanu 
than another, 

The interval between the receipt of the injury and the fir 
mptoms of tetanus is termed by some the period of acces 
ant 


surfer. 
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or incubation. This varies from a few hours to many day 
must of itself depend, in a great measure, upon a variety of eon 








comitant cireumstances, which will be more appropriately consider! 
under the predisposing causes, such as age, constitution, climate. 
sex, Ke, 

It is asserted and generally maintained to be correct, that tetanos 
occurring over twenty-two days after the injury has been inflictel 
is more likely to be recovered from; and that the more sudden te 
onset after receipt of the injury, the more fatal will be the result: 
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but, at the same time, we must bear in mind that some of the 
severest and most rapid cases have occurred where an interval of 
ten days has elapsed. 

Of 277 cases, there were 


Previous to the 10th day . . . 180 cases, of whom 101 died. 
From the 10th to the 22d day. . 126 ,, » 6, 
Above 2days . 2... ay, . B's, 


B. Tetanus arising from causes unconnected with any injury or lesion 
of surface, commonly known as idiopathic tetanus. This forms the 
second variety of the exciting causes, and includes exposure to damp 
and cold, humidity, irritation of worms, terror, sudden suppression 
of natural discharges and acute diseases, &e. 

Exposure to damp and cold, however, seems to bo the main 
cause of this idiopathic variety ; but there cannot be the least doubt 
that in a great many of the traumatic cases this cause has played an 
essential part in inducing the disease, and although the majority of 
such cases are enumerated as traumatic, yet they should constitute 
an intermediate variety. Among the vicissitudes of temperature as 
a cause, the following are worthy of note: plunging into a warm 
bath whilst heated ; falling into a river in a state of perspiration and 
during the flow of catamenia ; sudden chango from the heated atmo- 
sphere of a ball-room to the external air; in. hot countries exposure 
to the chilly night-air and dew ; also exposure to the cold and moist 
breezes from the sea; sleeping in the open air all night in a fit of 
intoxication ; sleeping on the ground after fatiguing marches under 
a broiling sun; sleeping in confined and ill-ventilated apartments ; 
breathing a contaminated or miasmatous atmosphere. Hennen lays 
leas stress on the agency of cold than on that of air in motion, for 
all the cases that fell under his own observation had been exposed 
to a stream of air either hot or cold. 

Irritation of worms. Worms have undoubtedly been discovered 
in persons dying of tetanus; thus a case is recorded among those 
oceurring at Guy’s Hospital. Dr. O’Beirne, in the Dublin Hospital 
reports, seems to regard their presence as of considerable effect in 
the production of the disease ; but long before him Laurent of Stras- 
burg went so far as to assert, that even in wounded subjects the 
real cause was the presence of worms in some part of the alimentary 
canal. It is probably a very remote and exceptional cause of.the 
disease. 

Foreign bodies in the intestines. Heurteloup relates a case in- 
which the attack was apparently brought on by an accumulation of 
cherry-stones in the intestines. 
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Terror. Dr. Hennen is an authority as to its being the imme- 
diate antecedent of the disease. 

Intense anxiety of mind is quoted by Willan as a cause. 

Sudden suppression of the secretions and excretions has been 
mentioned. Fournier Pascay relates the case of a woman, who. 
while labouring under a gastric fever and in a state of perspiration, 
exposed herself at an open casement to the north wind, cau-ing 
sudden suppression of the perspiration. 

The suppression of the lochia and the suppression of acute die 
eases, such as variola, typhus, and gastric inflammation, have alv 
heen cnumcrated. 


II. The predisposing causes, although remote, must necessary 
be taken into consideration. 

alge. Tetanus occurs at every period of life. 

The peculiar affection in young infants termed trismue naw 
tium has been already alluded to. It is principally scen in the 
tropics, but has been occasionally met with in Europe. It occur 
within the first two wecks after birth, and is supposed to depel 
upon irritation of the prime vie by meconium, worms, unnatunl 
secretion, &e., or on a morbid condition of the umbilical fossa. Ths 
has been mentioned before, and will not come under the pres 
consideration. 

Of regular tetanus, the youngest case on record is twenty-tve 
months, and the oldest seventy-five years of age. Of 399 cases 


there were 


Under 10 years ofage . . . . 29 cases 

Between 10 and 30 years of age . 261 ,, upwards of 60 per cent. 
he 80 and 50 ,, » » 12 , 

Over 60 yearsofage . . . . . 87 y 


Sex, The ancients considered females to be more frequentk 
affected, but less severely, than males. This does not accord with 
the experienco derived from the returns at Guy’s Hospital ; for ot 
of 72 cases of this disease, 12 occurred in females, being 16-64 pr 
cent, and all were fatal; 60 attacked males, bearing an average f 
5 of the latter to one of the former. 

Taking a more extensive general average, deduced from H! 
collected cases, it appears that males are more frequently attackel 
in a ratio of about 74 to 1 female. 

Constitution, habits, previous health, §e. Is there any pxt 
liarity in tho state of the constitution? Hunter seemed to think :0: 
he says: “ But every thing relative to locked-jaw does not sri 
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its occurrence among the various castes, viz. : Hindoos 1°63 per cent. 
Mussulmans 1-09 per cent, Parsees 1-005 per cent, and Christians 
0:75 per cent. Natives of warm climates are greatly susceptill. 
“Js this,” Mr. Travers observes, “ owing to their being of a mor 
relaxed fibre and greater susceptibility of j impression both external 
and internal; or, in other words, that less resistance is oppirel 
to morbid action, and that in them the disease runs its cous 
with greater vehemenco and rapidity than those of temperate re 
gions?” John Hunter remarks, “ that climate seems the first of thr 
predisposing causes, and that which can probably produce it wit 
uses. In warm climates it is most frequent. Th: 
cramp is mo: equent in warm climates, and also in bed ; fit: 
are more frequent in bed, for warmth seems to have a peculiar 
effect in producing a particular disposition in the nerves; and whet 
there is an immediate slight cause, such diseases readily take plan: 
nay, some are disposed to such action without any immediate cu~. 
which probably arises from climate, joined with a very stray 
natural predisposition.” 

Influence of season in the production of tetanus. Respecting th: 
separate months of the year in which it occurs, little can le z 
thered: it seems to be as frequent in one month as another; © 
also in respect to the seasons of the year, for it is found to be d- 
veloped in the cold, temperate, and warm months in an equal rate. 
The same results are observed in the cases oceurring in the Eat 
Indies. The influence of the ns has no effect on the mortal 
in tetanus. (For an extensive investigation of this point, sev Guys 
Hospital reports.*) 

Occurrence of tetanus after naval and military engagements, Sys 
will not allow us to enter into this question, as it will be duly ot- 
sidered under military surgery. 

Dione: There occurs sometimes a peculiar affeetion aleut 
the neighbourhvod of the muscles of the lower jaw, which is a 
tended with » as and causes contraction of those muscles. re 
sembling very much that of locked-jaw. We must not, howev?. 
mistake these purch ‘ly local dis inducing trismus, for the actus 
disease itself in all the spurious forms the contraction of the musculy 
fibre. although constant, is never increased by painful and distres- 
ing paroxysms of spasin; and generally, if the exeiting caus le 
removed at an carly period, the complaint will disappear. This 
is often vbserved in diseases of the alveoli from carious teeth, 2 
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ulecration of the gums and mucous membrane of the mouth, &c. ; 
also in children during the period of dentition. 

Tetanus may be mistaken for hydrophobia, in consequence of 
the spasms in tetanus now and then affecting the muscles of deglu- 
tition, inducing a fear of swallowing from its exciting spasmodic 
action, and giving rise to a dread of fluids. We will otter the lead- 
ing symptoms of the two diseases in contrast with cach other in the 
following somewhat artificial table: 








Trrancs, 


Spasm of muscles more con- 
tinued; less remitting, and never 
internmitting. Constant rigidity of 
the muscles of the jaw, becoming 
gradually fixed and closed; tonic 
spasm. 


The cause is exposure to cold or 
wound, rarely from the bite of an 
animal, and it generally occurs soon 
after the injury. 

The bite of a tetanic animal does 
not produce tetanus. 





Countenance, tetanic; drawing 
up of the nose; wrinkling of the 
forelead; angles of the mouth 
drawn towards the cheek-bone, 
presenting a frightful risus sar- 
donicus. There is an expression 
of pain, but the eyes are natural. 

No great thirst, and in general 
no greut aversion to fluids adminis- 
tered in small quantities; rarely 
any discharge of saliva. 


Vomiting and gastric pains rare. 


Mind generally clear to the last. 


Recovery in idiopathic forms. 








Hypropuosia. 


Spasm of muscles of brief dura- ' 
tion; if not voluntary, at least tem- | 
porary, and will cease to exist dur- | 
ing intervals of rest and quictude, | 
the jaw being reluxed, and opening 
and shutting readily. The spasms © 
are clonic. t 

Cause, the bite ofa rabid animal, f 
and it rarely appears before the thir- 
tieth day. 

The bite of hydrophobic animals 
must have communicated the dis- 
ease when it exists. 

Countenanee, hydrophobie ; an 
expression of excitement, fearful 
distress, and peculiar restlessness, 
never to be forgotten ; occasionully 
frightfully convulsed; eyes bright 
and glistening, but at times suf- 
fused. 

Thirst and aversion to fluids cha- 
racteristic; even the sight or noise 
of fluids induces paroxysms ; with 
frequent and viscid discharges of 
saliva; efforts to disengage it in- 
ducing barking and vomiting. 

Vomiting and gastric pains gene- | 
ral. 
Mind subject to rabid impulses | 
and numberless deviations, passing j 
to delirium. 

No authentic case of recovery. 

Intolerant sensibility of surface 
and organs of sense. 











Idiopathic tetanus has been mistaken for rheumatism, and 


treated accordingly. 


Both affections have as their exciting causo 
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exposure to cold and moisture upon the body of a person previ- 
ously heated, perspiring, and fatigued ; and although the symptom 
in hoth, at first, are those of stiffness of the muscles of the back « 
the neck and other parts of the body, yet they differ in that th 
one consists of a chronic and slow affection of the muscular. wn- 
dinous, and ligamentous structures, while the other confines it#f 
to a spasmodic affection of the muscular system, influenced. probably 
through the medium of the nervous system. However, in twi «f 
the Guy’s cases, previous to admission the tetanie symptoms were 
treated for, and supposed to be, rheumatism. 

In a temperate climate, a sudden accession of tetanic symptom 
of great severity and running their course rapidly, in a person whe 
has received no local injury, nor been exposed to cold and damp. 
would create a strong suspicion of poisoning. Thus there are «me 
vegetable poisons w! hich produce almost every symptom of tetanus. 
as observed either in animals inoculated therewith, or in pe! 
who have unfortunately swallowed the poisons. Chetik, a 
prepared from the juice of a large twining shrub, a_ speci 
‘hnos, produces artificial tetanus. 

” Strychnia, however, is the poison we are most. familiarly ac- 
quainted with, as bearing the closest analogy in its. symptoms ant 
effects with those of tetanus. The symptoms produced in anim: 
general uneasiness, convulsions of a tetanic kind, museular rigidi 
arching back of the head and neck, violent stretehing of the lez. 
and spasms brought on by the slightest touch like a galvanic ~huck 
The symptoms, as it affects man, are agitation, trembling. twta- 
ni¢ convulsions, spine and neck bowed, arms stretched out. han: 






























t ysms and reappearance of jerking rigidit 
retraction of muscles of mouth and face; the countenance suthiw! 
and red, and the pupils dilated. The patient ean open the mouth ard 
swallow; there is no locked-jaw, but spasm of respiratory muscles: 





terror of suffocation ; laryngismus carly, sudden, and intense; en- 
sciousness retained to the last ; senses unnaturally acute ;_ calmnes. 
The time of acting is, in small doses, half an hour to an hour: in 
large doses, about ten minutes. In large doses, death ensues ina 
quarter of an hour; in small doses, from half an hour to an hour. 
In the celebrated trial of Palmer for poisoning a man namel 
Cook by means of stryehnia, it was argued by the defence that tt 
deceased Cook died of tetanus from natural causes, and not foe 
any poisoning hy strychnia, and hence arose a question as to th 
diagnosis of the symptoms of tetanus from those of strychnia 
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incomplete and supervenes gradually ; again, the spasmodic or mu- 
cular contractions are subordinate phenomena, and of comparatisels 
short duratio: 

Epileptic convulsions are attended always with entire loss of o- 
3 and hence are distinct from the convulsions of teta 
This symptom often precedes the spasmodic attack ; the muschs +f 
respiration are early affected, and cerebral congestion and imperix. 
oxygenation of the blood result. 

Apoplexy never produces tetanie convulsions. However, Lh. 
Copland remarks one form, “ convulsive apoplexy,” where the mix 
branes have become involved, giving rise to tetanie rigidity uf tk 
muscles, more particularly those of the neck or limbs, with varicts 
convulsive 











sciousness 














movements. 

Morphia sometimes produces convulsions ; but these are ofa 
epileptic character, and long in their development. 

The advantage to be gained by dividing tetanus into acute 
traumatic, and chronic or idiopathic, has been much dwelt upen = 
assisting in guiding us in our prognosis ; this may be illustrated fa 
the following quotations : Dr. O"Beirne witnessed 200 cases of tt 
matic tetanus in the Peninsula, not one of which recovered. Henn 
confesses that he never saw a case of “ aeute symptomatic teta 
recover. Dr. Dickson found all curative measures followed hy ur 
qualified disappointment. Mr. Morgan says, ‘I have never svt 
or heard of an instance of recovery from acute tetanus.” 

A writer in the Ldinburgh Journal, vol. xv., says, “ that th 
pathic disease is a tir milder and more tractable affection, and thisis 
a fact well known to every planter in the West Indies, 
considers his Negroes as 
Tut 




















9 Who new? 
afe when the disease supervenes on a woul 
frequently successful in alleviating the idiopathic speci 

Some author observes, that if within forty-eight hours the divae 
runs a rapid course, it will be fatal; but if it be not fully developed 
until the ninth or tenth day, there may be a favourable termination 

Parry attempied to found a prognosis upon the state of the pul 
he “Tf in an adult the pulse, by the fourth or titth day, des 
not reach 100 or perhaps 110 beats in a minute, I believe te 
patient ahnost always recovers; if, on the other hand, the puke 
the first day is 120 or more in a minute, few instances will, I appr 
hend, be found in which he will not die.” 

Larrey formed an opinion, that perspirations in certain parts, 
the chest and abdomen, were critical, while those beginning on th 
head and extremities were symptomatic only. 

Recorded cases are not to be taken as evidence, inasmuch * 
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often only successful cases are mentioned, and deaths passed by as 
a matter of course. 

In acute traumatic cases the prognosis is most unfavourable, and 
there is scarcely a well-authenticated instance of recovery on record. 

In subacute cases of the traumatic variety recovery does some- 
times take place, and especially when there is a long interval between 
the injury and its accession, and where the symptoms set in mild and 
pursue a slow course, gradually advancing in extent and severity. 

In the idiopathic variety, where it does not assumo an acute and 
rapid form, the prognosis is for the most part favourable, and we 
may always hope for a chance of recovery. 

Taking all forms together, in a fair average number of cases the 
proportion seems to be 74 deaths to 1 recovery. 


The duration of the disease will be gathered from the following 
record of 327 cases : 


Within 2 days . . 79 cases fatal. | From 10 to 22 days . 43 cases fatal. 
From 2to5days .10t ,,  |Above22days ..11 ,, 
» Stl, . OH y » 


Thus the mortality up to the fifth day is equal to, or even higher 
than, all the remaining cases included. The most rapid has been in 
from four to five hours, and the longest duration on record is thirty- 
nine days. 

This return will considerably modify the statement generally 
made, viz. that if tetanus continue over a period of twenty-two days, 
a favourable issue is to be expected, and recovery almost certain. 

The post-mortem appearances are vague and unsatisfactory in 
the extreme, and it is difficult to decide whether the actual condition 
observed is virtually a morbid lesion essential to the disease, or an 
alteration due to other circumstances, such as the mode of dying, or 
amere cadaveric alteration. The late Mr. Wilkinson King, of Guy's 
Hospital, used to remark at the post-mortem table, whenever there 
was an examination of a caso of death from tetanus: “ Gentlemen, 
wo will now proceed to give you a demonstration of a case of healthy 
anatomy, for there will be no visible morbid appearance, otherwise 
than congestion of the organs in various degrees, which are owing 
to accidental circumstances.” 

We shall, however, cursorily survey the more prominent con- 
ditions that are met with: 

The body is usually found rigid, and the muscles firm and con- 
tracted, and occasionally ruptured, but in some there is no rigidity 
at all. 
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The nerves at the seat of the wound may be found inflamed, in- 
jected, irritated, lacerated or punctured ; yet in other cases pertect: 
healthy and uninjured ; and in one case the divided nerve had r- 
united and was not inflamed. 

The condition of the brain has been found to be healthy, fim. 
congested, darker than natural, pinkish, &e. 

The medulla oblongata has been likewise found in a healthy « 
congested state; but some observers have noticed a change in the det 
sity and specific gravity of different portions of the spinal eord. Tr 
specific gravity was found increased throughout, and. generally bear 
the region of the cord which was in immediate communication 
the nerves of the wounded parts. In the idiopathic variety tli 
change was found throughout the whole cord. Dr. Copland is ritkr 
in favour of post-mortem evidences of morbid changes in the -piul 
cord, medulla oblongata, and membranes, He says: “ These clans 
are rarely altogether absent when the inspection is made twenty-f 
hours after death ; and in no inspection which I have witnessed bite 
inflammatory appearances in one or other of these parts been wanti 

The sympathetic 2m has been thoroughly examined ; in »w 
it was found healthy, and in others slightly injected. Dr. Cu; 
in 1822, suggested it to be the seat or pathological cause of tetar 
but, as he “it must not be overlooked that the ganylia 2 
often very vascular even in health.” 

The blood is generally found uncoagulated ; but in other in- 
stances the blood in the heart has been found firmly eoagulati. 
the coagula extending up the arteries and deculorised. —Therr be 
Leen no satistictory examination of the state of the blood, vith: 
pathologically or chemically. 

Much stress has been laid on the state of the heart, as a mea 
of diagnosis of death from tetanus ; but it may assume every powilé 

éinalitions and is generally only an indication of the mode of death 
of the individual. 

In one case, that ofa boy, et. eleven, who died of acute tetanus 
the voluntary muscular fibre under the microscope was found 
granular, resembling that of the heart undergoing degenerat 
otherwise, in the majority of cases, no change has been fuund in the 
muscles, 

The lungs, larynx, and alimentary canal present no other appt 
ances but what are due te dental causes and the nodes of dyin 

From the foregoing on the morbid anatomy, it mi 
be understood that the ] still involved in great obseuri 
Some attirm tetanus to be an irritation of a peculiar kind, and ate 

























































320 TETANUS. 


heen successively tried, and no one individual medicine has hen 
singled out as an appropriate means of cure: thus antiphlogistics. 
including blood-letting. purgatives, calomel, antimony, eolchicnm. 
&e. have been extensively used; alteratives in the shape of tl 
varied preparations of mereury, large doses of fixed alealies, sult 
tions of arsenic, Ke. : diuretics, in the form of tincture of eantha- 
des, oi] or spirits of turpentin », given in frequent and large des, 
so as to irritate the urinary passages or to occasion. bloody ur: 
sedatives, such as digitalis, tobacco, nicotina, hydroc 
aconitina :* anodynes and narcoties, as opium, morphia, bell 
colchicum, cannabis indica, ether and chloroform internally avd! 
inhalation ; stimulants and antis 
moniacum, camphor, turpentine, assafoetida, eastor, wine and ot 
stimulants: tonies, such as quinine, bark, stryehnia, iron, zinc. d 
hygienies and dieteties, as support, milk-diet, Ke. : injections ine 
the veins of solutions of opium, stramonium, &e. 5 tracheotomy sa! 
laryngotomy, 

We do not intend to offer any remarks on the foregoing rem 




































administered, even although attended with reeovery,  remoties:” 
they appear, for the most part, to have little or no spe 
in the control of the disease. Those remedies, which have 
more direct influence, have heen such as have rendered. the 
tient more able to fight against the battle of spasmodic a 
We must recollect that tetanus runs a certain course ; it hk 
period of accession, its height and intense activity, and its gr 
decline, It often kills by exhaustion during its decline. Nuthisz 
seems to check its regular course ; there is no control in its unvan- 
ing and too often fatal career; it will have its sway. All we ¢ 
do is to enable our patient to weather out the storm by giving hin 
as much strength as possible, and not adding fuel to the fire by 
sorts of appliea ations and internal remedies which have over 
Iv failed, If we can help our patient on one ( 











































over 
after another, we gain much; constant watching and constant atte 
tion are requited, by night as well as by day an unflinching je 





severance on the part of the sufferer in carrying out these view 
besides the avoi sof excitement, and more ey 
ally the cold ng care to preserve an uniter 
temperature 








nee of all caus 





ror winds ; 
much as possible. 








* See 
Med-Chir, Revi 






-miny's tincture of aconite, Drit. and! 
ew, 1859, vol. xxiii, p. 486. 

































































360 SCROFULA. 


But it is surely a mistake to suppose that a warm climate is th» 
one best adapted to all cases of scrofula. It is so doubtless in th 
great majority in which the disease is far advanced ; but in mar 
cases, at an earlier stage, its further development is more satite 
torily arrested and the general health improved by a more brainy 
air. Children with tuberculous glands, but whose gencral hedt 
appears otherwise tolerably good, would perhaps profit less by tra 
portation to Madcira or Egypt than by residence on the south 
west coast of England. Delicacy of constitution is sometimes 
creased and mischief encouraged by dread of exposure. 

Of course, on all theso subjects relating to hygienics, there x 
many matters, other than those with which we are concerned. 
be taken into consideration. All depends upon the person’s pusitkt 
in life and the circumstances by which he is surrounded. It> 
often only a choice of difficulties involving more than one vit! 
question. 

WILLIAM SCOVELL SAVORY. 























































































































































































































































































































































































































552 CANCER. 


in the family, the two diseases are never found in active growth 
together in the same person. Such cases have been described, but 
they will not bear microscopic examination ; the apparent tubercle 
is really cancer. When active tubercle does exist in the body ofa 
cancer-patient, it has, as it were, supplanted the latter disease, which 
may wither and even cicatrise as the patient is rapidly dying of 
phthisis. With the exception of tubercle, perhaps the most common 
concurrent affection with cancer is some form of innocent tumour, 
though this is more obvious as an equivalent of cancer in other 
members of the patient’s family than in himself. 


The hereditary nature of cancer. Were there no tendency in the 
offspring of the unhealthy to return to the natural type of their 
race, the personal peculiarities in which parents deviate from that 
type would be strictly and always inherited. If, on the contrary, 
the characteristics of parents were not impressible on their offspring, 
no disease at all would be heritable. Cancer, like many other dis- 
eases, appears to be subject to both these rules. The propensity to 
the disease may be conveyed by a parent to his offspring, and its 
characters when exhibited by the latter may be little unlike that of 
the parent. But it may be, and commonly is, so much altered by 
the influence of the other parent or by inappreciable intercurrent 
conditions in the life of the offspring, that the disease eventually 
developed in the latter may be a different form of cancer, or may 
not be recognisable as cancer at all; the tendency fading out, as it 
were, in transmission into some kind of innocent tumour. Such 
facts as the following appear to prove the hereditary nature of 
cancer: 1. Some entire families are exempt from the disease. It 
has even been stated to be unknown amongst some of the aboriginal 
races of mankind ; but such an assertion is very difficult to sub- 
stantiate or to deny. Ihave made the inquiry of a medical man 
who lived in the bush in Australia, and he informed me that cancer 
was unknown amongst the native tribes of that country. 2. In 
other families it is known to have occurred in more than one in- 
dividual. It was thus traced by Mr. Sibley, amongst the cancer- 
patients of the Middlesex Hospital, in one case of every nine ; by 
Mr. Paget in one of every six cases. Such proportions are, of 
course, far from being a proof that cancer is a family disease; but 
it is sometimes so remarkably prevalent i in one family that, in the 
absence of other explanation of its origin, and in concurrence 
the fact of its being so often observed, hereditary derivation must 

mowledged. Mr. Arnott and Mr. De Morgan successively 






































CONTUSIONS. 


(GOSEUSIONS are the injuries, other than wounds and frac- 
tures, which are produced by blows or sudden pressures. The 
term may, as a surgical title, include all such injuries, in their 
widest degrees of difference, from a simple bruise to an utter 
crushing of a part. The typical, being the most frequent, instance 
is the common ‘ bruise’ of skin and subcutaneous tissue. 

The states of parts recently contused may be studied in (1) their 
proper textures; (2) their blood-vessels and blood. 

1. In the slighter degrees of contusion the textures suffer only 
a concussion, shaking, or jarring; a disturbance which may leave 
no visible change, except the effect of the rupture of blood-vessels 
Thus it is in ordinary slight bruises. 

In severe contusions the damaged structures are broken ; there 
may be visible ruptures of muscles, blood-vessels, and other soft 
parts; splittings of the connective tissue between adjacent structures; 
and, especially, splittings of the subcutaneous tissue, and separations 
of it from the fasciz, or other parts beneath it. These last-named 
injuries arc, perhaps, the most common of those produced by heavy 
blows, and are those to which the chief external signs of severe 
contusions are due. 

In the extreme degrees of contusion, the parts are thoroughly 
crushed. In a part thus damaged, the muscles and other soft parts 
may be so broken and crushed that, with the extravasated blood, 
they make a mere pulp; and such parts as hold-out and look 
entire, among which the skin, nerves, and tendons are most often 
found, are yet damaged beyond recovery, and perish in the gan- 
grene which is the usual result of these extreme injuries. In 
crushings such as these, even the elemental structures of parts may 
be broken, and minute fragments of muscular fibres are easy to find 
among the materials of the pulp. 

2. The injury done to blood-vessels in contusions is very difi- 
cult to ascertain. Sometimes ruptures of vessels are visible, but 
more often the extravasation of blood is the only evidence of the 
existence or extent of such rupture. And this evidence is not 








TREATMENT. 577 


among the best means; covering the part with warm poultices of 
linseed, or of linseed and bread, is perhaps as good. The design, 
however it may be fulfilled, should be, to combine rest of the injured 
part with uniform warmth, and the exclusion of air. 

The treatment of the extreme cases of contusion has been de- 
scribed with that of traumatic gangrene. 

In cases of excessive effusion of blood from contusion, ice should 
be applied, and the injured part be raised, so long as there appears 
any tendency to increased swelling. 

When the extravasated blood remains in large clots, or in liquid 
collection, friction and kneading will probably accelerate its removal 
by diffusing it in the surrounding parts; and, if need be, such 
treatment should be continued very long. If there seem, after long 
treatment, no prospect of the blood being removed, it may be let out 
by puncture. A small puncture should be made, and if the blood 
be all liquid, it should be all removed, and the puncture closed, and 
the walls of the cavity compressed, in the hope that they may unite. 
But if this fail, or ifthe blood be for the most part in clots, it is 
best to make a very free opening, and let the cavity suppurate, and 
treat it as an abscess. 

The inflammation that follows quickly after the less severe con- 
tusions rarely requires special treatment. That which ensues later, 
and is connected with changes in the clots, is so nearly sure to end 
in suppuration, that it may be treated as for the formation of 
abscess; and the abscess resulting should be freely opened, and 
daily washed out, till all the blood-clots are removed. © Thencefor- 
ward its course will be that of an ordinary abscess, 


JAMES PAGET. 


VOL. I. PR 







































































































































































GLANDERS. 649 


satisfactory, for there are no certain remedies. Iodine and its pre- 
parations have been employed; Fowler’s solution of arsenic and 
other mineral drugs are recommended, creosote, turpentine, &c. 
But the best constitutional treatment to be adopted seems to be that 
based upon general principles, viz. the alleviation of the concomitant 
symptoms, such as the distressing thirst, and the supporting of the 
powers of life by fresh air, generous diet, stimulants, acidulated 
draughts, and tonics in the shape of quinine or iron. At the same 
time, local measures must not be disregarded in order to arrest 
the progress of the local affection, and change its character if pos- 
sible ; these are highly important, and especially where the disease 
assumes a chronic form. Strong creosote solutions, nitrate of silver 
solutions, and other powerful astringents, are to be injected into the 
nostrils, or sponged over the entire surface. Solutions of chlorides 
and the chloruret of potash have also been recommended as injec- 
tions and gargles, as also camphor and nitro-muriatic acid ; turpen- 
tine embrocations and fumigations with volatile stimulating anti- 
septics, conveyed through the medium of warm aqueous vapour. 
‘When knotty tumours, boils, or abscesses. form, these should be 
early and freely incised and the contents evacuated. 


ALFRED POLAND. 
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664 HEMORRHAGE. 


which shall be sufficient to stay the bleeding, and not occasion 
sloughing of the compressed parts, or of the limb below them. The 
pressure on the pads over a wounded palmar arch is sometimes 
effected by turning the bandage over the two ends of a stick or 
yoke, which crosses the back of the hand. If the tension of the 
bandage be not moderate, the compressed soft parts at the back of 
the hand may slough. In many cases it is advisable to support the 
distant parts of the limb, and each finger or toe separately, by 
bandaging them before compressing the pads. 

Medicated astringents act directly upon the flowing blood. 
They can be useful only in the wounds of vessels of moderate size, 
and when they reach the blood as it issues from the orifices of the 
vessels, and cause it to coagulate into a firm plug. A small pad of 
lint, soaked in the oil of turpentine, the perchloride of iron, or the 
tincture or infusion of matico, should be laid and held on the bleed- 
ing point. Turpentine, lead, opium, gallic and tannic acids, given 
internally, dispose the whole mass of the blood to coagulate, and 
thereby assist to stop hemorrhage from any particular point. The 
bleeding arising from the hemorrhagic diathesis is sometimes con- 
trollable by a few doses of the oil of turpentine.* A full dose of 
crude opium is often of great service in arresting that oozing of 
blood from a number of small vessels, which is occasionally observed 
after surgical operations. 

Other modes of treating hemorrhage arise out of the circum- 
stances of the case. Nitrate of silver, potassa fusa, or the actual 
cautery, may be applied to the bleeding point. A small needle may 
be passed through the skin across a bleeding leechbite, or umbilicus 
of a child, and the flow finally arrested by firmly applying a figure 
of 8 ligature. 


Transfusion. 


When a patient is reduced by hemorrhage to a state of extreme 
danger, experience may justify the employment of transfusion. Mr. 
Lane, finding a lad drained of nearly all his blood and on the verge 
of death, injected into a vein of the patient’s arm about five ounces 
and a half of blood freshly drawn from a healthy young woman. 
No immediate change followed the injection; but in the course of 
an hour or two the lad had so far rallied as to be able to sit up, and 
drink water from a cup which he held in his own hand. He had 





* Vincent's Observations on Surgical Practice, p. 216. 











670 WOUNDS OF ARTERIES. 


but it will concur with other injuries, in themselves also insufficient, 
to produce that result, I extract the facts of the following case 
from the very valuable Surgical History of the British Army, al- 
ready referred to. 

“ P. R., aged 21, was wounded on the 8th of June by the ex- 
plosion of a shell, which produced a lacerated wound of the inner 
ankle of the left leg, laid open the joint, and exposed, but did not 
fracture, the tibia. He had also received a second wound, by what 
was supposed to have been a canister shot, through the upper part 
of the thigh of the same side, in the course of the vessels, neither of 
which, however, appeared to have been wounded. On the 16th of 
June, incipient gangrene of the foot had set in, but the system was 
but little affected by it. The limb was amputated immediately be 
low the knee by a small anterior, and large posterior flap, and the 
stump lightly dressed. On the 18th, symptoms of gangrene ap- 
peared in the stump, showing themselves first in the posterior, and 
then extending to the anterior flap. On the 19th the gangrenous 
inflammation showed some inclination to stop immediately below 
the wound in the thigh on the inner side, but it had extended on 
the outer too high to allow of any thing short of amputation at the 
hipjoint. On the 20th it reached the walls of the belly, and the 
patient died at 2 p.m. .on that day. 

“ On a post-mortem examination of the body, the ball was found 
to have passed through the thigh internally to the sheath of the 
femoral vessels, which it had grazed, but not opened. The artery 
at this point was slightly contracted for about an inch of its length, 
but pervious: it contained no coagulum, and beyond the contrac- 
tion showed no marks of inflammation. The vein, however, was 
not only slightly contracted, but its internal surface was inflamed 
and filled with partially organised lymph, as far upwards as the 
entrance of the deep iliac vein, and downwards for about two inches 
from the wound. Its course was thus entirely sealed.”’* 

The contractility of arteries seems to be very considerable, and 
to exert a most important influence upon their injuries, as well as 
on their functions. Not only do these vessels adapt their calibre 
from time to time to the size of the stream which passes through 
them; but under extraordinary circumstances they put forth s 
muscular effort, by which they are nearly, or even completely, 
closed. The arterial trunk in an amputated limb may be seen to 
have contracted to one half of its former area, if examined a few 


® Vol. ii. p. 343, 





678 WOUNDS OF ARTERIES. 


tended coats,” and cured the aneurism; but a second aneurism 
formed above the ligature. A third operation was attended by the 
appearance of a third aneurism in the same relation to the ligature, 
for which he tied the artery again; but as on this occasion he per- 
formed Hunter’s operation, not Anel’s, tying the artery near to the 
axilla, he succeeded in saving his patient. It is probable that in 
these cases there existed a previous disease of the coats of the arteries 
in the situations selected for the ligatures, The small number of 
the recorded cases of this nature corresponds with the rarity of 
their occurrence. 

The injuries of large arteries under our present consideration 
are rarely uncomplicated. Most commonly the adjoining vein is 
wounded or bruised at the same time as the artery, and the sudden 
or even the gradual stopping of its circulation which ensues, almost 
necessitates gangrene of the limb.* Nerves, as well as other sof 
parts, may also be torn or bruised, and either numbness or painful 
exaltation of the function of the nerves may follow their injury. 
Brocat mentions an instance of the latter kind as tnflammation 
@ nerve, occurring consecutively upon an operation for tying a 
artery. The symptoms commenced nineteen days after the brachial 
had been tied at five fingers’ breadth above a traumatic aneurisml 
varix in the bend of the arm, The first indications of the neuritis 
were, painful sensations in the forearm and hand, which were sue 
ceeded by sharp pains in the three and a half fingers supplied by 
the median nerve. The pains were increased by pressure on the 
wound, but not on the fingers. They diminished in five days, and 
were followed by numbness, and at length by almost complete los 
of feeling, in precisely the situation which had proviously bea 





* An example of an injury of this kind, in which gangrene did» 
ensue, is recorded as having occurred in the practice of Mr. Cart 
Holthouse, at the Westminster Hospital. Twelve days after the intlictim 
of a punctured wound on a man’s thigh, Mr. Holthouse eut down, al 
found the femoral artery opened in Hunter's canal. He tied both endsd 
the vessel. At the same time he saw an opening in a large vein adjoizig 
the artery, from which venous blood escaped in great quantity. Ts 
hemorrhage was arrested by plugging; and, after the sloughing of 
portion of skin on the outside of the foot, the man recovered. EF 
months afterwards, Mr. Holthouse found the limb useful, the tibial - 
beating on the foot, and the internal and external saphena veint 
In the absence of further evidence, this case may be 
which the occurrence of contemporaneous obliteration of ‘ 
and vein, not followed by gangrene of the limb * “ 

Med. Journ., 1859, pp. 364, 964. 

+ Des Andorismes, p. 479. 
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ies, appears to have been saved by the sing 
far ereme tanee that the subclavian vein was also piereed by the 
Janer which wounded the artery, The blood from the latter veoh 


ued from passing through the external wound, escape! 





mn the ee of 











whieh healed 





patient, Vi 











when rest 















thé Gtatay uf ta shots infer, nad Gi ing a RAND 
‘The gangrene which attacks the extreme parts of a limb, in some 

tances creeps slowly on, and may stop; but that in which the 
parts die early, extends with great rapidity, and is speedily 


Treatment of wounded Arteries. 
pes matter of breetenent ceeretell do, She eDaia eae 
HAGE are sufficient to arrest most cases of bleeding. When, 

















ary modes of stopping the circulation, the bleeding can be d,. 
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# J. Bell, Surgery, p. 448, “ 
+ Guthrie, Mads of Artin 1846, p. 83, 

1 Med.-Chir. Trans, vol. xliii. Syme on the Treatment of Aneurism. — * 
VoL. L rx 








TREATMENT. 601 
bleeding from a wounded axillary artery. The ligature of the 
external iliac will ordinarily fail to do so when the femoral is 
wounded. Now, as the double ligatare at the wound secures not 
only those patients who may recover when the trunk-vessel is tied 
at a distance above the wound, but also those who would die by that 
procedure, there seems no doubt that, if he can tie the yessel in 
the wound, the Surgeon should abstain from the higher and easier 
operation, and, cutting directly upon the vessel, should tie it above 
and below the wound. 4. This course is urther advisable, since it is 
sometimes impossible, before finding the artery, to be certain that 
the trunk is wounded. At may be that only a branch of the main 
















patient died the next day of peritonitis. He would indeed, in all 
probability, have died under any treatment, or with none; but it 
will be observed that his death arose from a cause entirely uncon- 
nected with the original wound. d, Tf after ligature of the trunk 
at a distance, it should become necessary to tie it again in the 
wound, the probable issue of the double obstruction to the cireu- 
Tation would be gangrene of the extremity ; and amputation, as a 
third operation, would be most frequently fatal. 

Nevertheless, since it is sometimes impracticable to tie the vessel 


nient place above the bleeding orifice. No other practice can be 
pted in hemorrhage into the mouth from the internal carotid 


The internal iliae may require to be tied for wounds of its 
branches within the pelvis, and the radial, ulnar, or brachial, for 
| orpeianaee Gamma en 

fee etteehsl wotind: atioeke steko SOs Cea ae 
pepe rapseceent 
ype enemancd weer sacar goatee _ 
umed to be the source of the hemorrhage, a probe may 


* Med-Chir, Trans, vol. xxix. p, 107, 
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not, indeed, necessarily take place, but the fact of its 
happening under such circumstances shows that the repair of the 
vessel is uncertain. The propriety of avoiding the neighbourhood of 
large collateral branches, when choice is possible, is confirmed by 
the rare occurrence of secondary hemorrhage after the ligature of 
the common carotid and external iliae arteries, which give off no 
collateral branches. 

















‘cumstances, It must be confessed, however, that astringents can 
be of little avail in wounds of largo arteries in the human subject.* 
Blood from the lower end of an artery approaches the colour of 
venous blood, and flows without cardiac pulsation. Sueh bleeding 
ee geclly.-be arrested iby imetcingents und: pedecireeapeeealiy a 
_eare be taken to apply them directly upon the orifice of the vessel. 
11. There are circumstances in which eminent practical Sur- 
geons have deemed it less perilous to remove a limb than to search 


rhage, sometimes on the state of the limb. Mr. Lawrence amputated 
a leg one month after a wound of the calf, on aecount of the con- 

uance of hemorrhage from the posterior tibial artery; “ the 
state of the limb and the reduced condition of the patient” 
 coneiaeeeathalipaine emcee) Ss, Ina 
of compound fracture, complicated with a wound of the pos- 
ior tibial artery, the lower end of the vessel went on bleeding for 
months, and the limb was then amputated.$ Mr, Syme has 
‘published a case of hemorrhage from the axillary artery, not cured 
“by the ligature of the subclavian, in which he amputated the arm 


* Mel-Chir. Trans, vol, xvii. p. 121. Cessar Hawkins on Styptics in Ha- 
0 irteries, 
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Wownns or Vers. 


No instance of healing can be more perfect than that of an 
incised wound of a vein, If made longitudinally in the course of 
the vessel, and carefully elosed and compressed, as is done in ordi« 
nary venesection, no trace of the incision is discoverable a few days 
after the operation, even on the smooth interior membrane of the 
yein. Irregular lacerations heal with great readiness and with little 
scar, No impetuous outburst of blood separates the edges of the 
swound, as in arteries; for the weaker venous current is very readily 
controllable by well-adjusted pressure, even in very large veins. 
Tt consequently happens much more frequently in veins than in 
arteries, that a wound is repaired without the obliteration of the 
canal of the vessel. Surgeons have taken advantage of this cir- 
eumstance in lateral wounds of large veins, as the femoral and 
internal jugular: instead of encircling the whole vessel in a liga- 
ture, they have raised and tied only the edges of the wound itself. 
~The canal of the vein has thus been left open, and only narrowed 
aceording to tho extent of the ealibre of the vessel which has been 
included in the ligature (see p. 680), Such wounds heal perfectly. 

Veins possess the power of contraction, and when divided in 
_ stumps, after amputation, they may be seen after a time to have 
diminished a little in calibre. But this power is very feeble and 
slow in exercise, and renders-these vessels quite incapable of arrest- 
ing hwmorrhage, cither in the onward or retrograde direction of 
the venous current. Pressure, however, will readily control the 
bleeding of even large veins, and the freedom of their collateral 
‘communications lessens the foree of the stream which issues from 
them. Pressure is also usually sufficient to arrest the bleeding 
from the largest veins divided in amputations; though occasionally, 
when the loss of blood may seriously affect the issue of the case, it 
is wisest to tie them, 

Lacerations of veins by external violence are of separate im- 
portance only when the larger vessels are injured, as in a case 
described in the section on Wounds of Arteries, The inferior 
cava was lacerated to the extent of an inch, and the patient lived 
three hours. The duration of life after injuries of yeins may some- ( 
times, therefore, be considerable. In another instance, a man lived | 
several hours with a wound of the lung, a rupture of the subclayian 
vein, and a fractured clavicle. 

Some examples of spontaneous rupture of veins aro on record. 
When greatly distended, they burst. Veins of the internal organs 


- 



























rr = 
ENTRANCE OF AIR INTO VEINS. 697 


« 1. It has long been known to veterinary practitioners that the 
presence of a considerable mass of air in the veins of animals proves 
fatal, and the practice of killing horses by means of the injection of 
air is still sometimes adopted, The fatal quantity is well known, 
being about thrice that which can be blown at one expiration from 
the lungs of a healthy man. 

On the 22d November 1822, Dupuytren excised, without diffi- 
culty or hemorrhage, a tumour from the posterior and lateral part 
of the neck of a healthy young woman, As an assistant was raising 
the tumour, and the operator was separating its last attachments, a 
prolonged noise (souglement prolongé) was heard in the wound, like 
| that of air rushing into an exhausted receiver. If it were not that 
Tam far from the air-tubes,” said Dupuytren, “ I should have sup- 
posed we had opened them.’ The words were hardly spoken when 
the girl exclaimed, ‘“ Je suis morte ;"’ she trembled, and fell dead. 

“ The right auricle was distended like a bladder with air, which 
rushed out, unmixed with blood, when the auricle was opened. 
Blood and great quantities of air were found in all the vessels, and 
finid blood in the other cavities of the heart, There was no un- 
natural appearance in any other part of the body.” 

In the sixteenth volume of the Medico-Chirungical Transactions, 
Mr. Barlow, of Blackburn, recorded an instance of yet more sudden 
death. ‘‘ On proceeding to dissect the skin aside to get at the basis 
of the tumour (one of large size in the side of the neck), a sudden 
and unexpected hissing, gurgling noise rushed obviously from a large 
divided empty vein, and the patient expired instantly without cither 
sigh, groan, or struggle. Searcely an ounce of blood had been lost.” 
The author adds: ‘The vein appeared flabby and empty. The 
instant the atmospheric air gained access and filled the vacuum, the 
hissing noise ceased, the patient expired, and the mouth of the 
vessel collapsed.” (p. 29.) 

paar: the Sle, Aiesing Ahowipe Shon De een eee 
@ Vein during an Ampndation at the Shoulder-joint, Mr, Bransby B, 
Cooper deseribed a case which did not prove fatal. ‘After the limb 
had been removed and the vessels secured, “I proceeded,” Mr, 
Cooper writes, mares ceed Sees Se ee 
secting it from its cellular attachments, I distinctly heard a peculiar 
gurgling noise, like air escaping with fluid from a narrow-necked 
bottle, and at the same instant the patient fell into a state of col- 
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been set up, and the discharge was thin, watery, copious, and 
slightly fetid. He was quite comfortable and in good ‘The 
stump was dressed with water-dressing and oiled silk. “To our 
great surprise he died suddenly in the night.” He had been talking 
and comfortable at eleven at night, and at one in the morning he 
was found by the orderly quite dead and nearly cold, A wounded 
sergeant in the next bed was unconscious of his death, so quietly had 
it taken place. 

“On examination, twelve hours after death, the lungs were 
found healthy, but somewhat anwmie in appearance. The right 
auricle was full to distension of bright red froth (air mixed with 
blood), as was also the right ventricle, but the comparative qnan- 
tity of air was less in the Iatter than in the former; the heart was 
otherwise quite healthy. The ascending cava was fall of the same 
kind of frothy blood, of a bright scarlet eolour, and distended by it, 
s0 that it felt like a portion of small intestine before it was eut into. 
This appearance extended as low as the junction of the two common 
iliac veins, but not lower. The surface of the stump had a grayish, 
sloughy, unhealthy look; there was no attempt at union except at 
one or two points of the integuments, and the surfaces were sepa- 
rated to some extent by gaseous products, having a fostid odour, the 
smell of which was, however, that of decomposition rather than the 
peculiar odour of gangrene, and they were smeared with a dirty- 
looking sanio-pus. The periosteum was stripped from the femur as 
high as the intertrochanteric line, except at the linea aspera, and 
both bone and membrane smeared with the same secretion. There 
‘was no attempt at closure of the femoral vein, which lay quite open 
‘on the face of the stump, but its extremity was not sloughing.”* 

2. Upon the expansion of the chest in inspiration, an instant 
rush of atmospheric air takes place in all directions towards the 
thoracic cavity. The walls and floor of the ehest support the weight 
of the atmosphere which bears upon them, and are not pressed in, 
but all the parts above the clavicles and sternum yield to it more or 
ess. So far as the muscles and their faseis allow, the soft parts at 
the root of the neck are forced in towards the chest; but the vacant 
‘space is chiefly filled by air, venous blood, and the contents of the 
cervical portion of the thoracic duct, Air promptly enters by the 
open trachea, and distends the lungs. Tf the pleura were opened, it 
would rush in there, and has been known to do so with a whistling 


































® Medical and Surgical Hist. of the British Army in Turkey and the Orimea, 
‘yol. ii, p. 277. 
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bcart contsins bbub ilo’ Elood, whi thie wystannisivehes tere eoceatl i 
with it. The appearances somewhat differ from this when life has 
been prolonged after the moment of the accident; the blood and air 
are then found whipped up together into a froth; and this froth is 
found, not only in the right heart and systemic veins, but also 
in the pulmonary arteries and their branches: there may even 
be air in the left side of the heart and the systemic arteries, 
The proportion of blood found in the systemic veins being still in 
excess over that in the lungs and arteries, the fact of the cireulation 
being arrested in the right chambers of the heart is again established. 
How does this arrest take place? Upon a right perception of 
| this depends that of the whole mechanism of the accident, as well 
as of nearly all the treatment which is required in it, When air 
enters the right ventricle, that muscular cavity contracts, but a part 
ity-of its contents passes into the pulmonary artery, ; the remainder 
regurgitates into the auricle. Te thetionjid abet not raised 
from the wall of the ventricle by so thin a fluid as air, and conse- 
quently does not close the auriculo-ventricular opening. In subse 
quent dilatations of the ventricle, additional air enters it from the 
auricle, and is either forced during the systole, or raised by its own 
light specific gravity, into the pulmonary artery. That which first 
occurred with the tricuspid valves now happens to the pulmonary— 
they cling to the wall of the artery and are useless. The ventricle, 
thus deprived of all assistance from the valves, communicates, both 
in its systole and diastole, with both its orifices, and draws in from, 
! and restores to, both artery and auricle, the contents of both. The 
blood and air advancing and regurgitating thus at both the orifices 
of the ventricle, the circulation is nearly at a stand. Mr. Erichsen, 
in his essay on this subject,* after accurately describing much of 
this state of things, goes on to attribute the stoppage of the eireula- 
tion to the obstruction which a frothy fluid encounters in traversing | 
the capillaries of the lungs, and to ascribe to the lessened power of 
the ventricle only a subordinate place in producing the fatal result. 
‘That such a fluid encounters an obstruction he proves; but not that 
the obstruction causes death : and he leaves unexplained those eases 
in which death takes place before the blood and air are mingled into 
the “spumous froth,” and in which, therefore, the obstruction in | 
the lungs never occurs. By diverting his attention from the heart 
to the lungs, he missed, as I conceive, the primary cause of the 
of the circulation, and the main point in the treatment, viz. 



















* Edinburgh Medieal and Surgical Journal, No. 158, p. 14. | 
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artery, csi Goal. sakinsior ae 
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lation is restored ; the remaining air will be carried along with 

(a) Tho resummation Ne Macdaty & onnnesn eee 
|) and axillary arteries, would be advissble, if the compression did not 
atthe same time obstruct the corresponding veins. It would un= 
doubtedly be to the advantage of the brain to receive all the blood 
which without that compression would descend to the limbs, But 
it must be observed that the great point to which our treatment 
shouild be directed is that of forcibly propelling into the right sido 
of the heart blood which is kept by the air from entering it by the 
ardinary powers of the circulation. The right heart contains air, 
and is acting usclessly for want of blood: the systemie veins are 
fall of blood. What is needed, then, is that the veins should be 
emptied towards the heart by repeated chafing of the limbs in that 
direction, and by pressure towards and at the root of the neck. 
Far from using compression, which might weaken or obstruct the 
circulation in the veins, we should by elevating and rabbing the 
limbs do all in our power to favour that circulation. 

(3.) The administration of stimulants is ealled for both by tho 
"heart and the brain. Strong ammonia should be held near the 
nostrils, and brandy should be introduced either into the stomach 
er rectum. If the heart should lose instead of gaining power, 
shocks from the galvanic battery (which is now usually at hand 
uring the inhalation of chloroform) should be passed across: the 
chest. 


























The circumstances are different when the quantity of air in the 
heart is so great as to oceasion imminent danger to life, or sudden 
fats Se te eomdien en. denachado et cog 






e right side of the heart in circumstances like these; for the 
ntity of air in the heart is much greater than in the former 
of case. Yet tho difficulty is in great part the same, yiz. the 
ion of the valves, There is the same need of a denser fluid 
air, but no external force can impel the blood into the ven- 
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tricle. There is also distension of the right chamber to be met, 
which prevents the perfect contraction of the ventricle. It is nece- 
sary to relieve the heart of some of the air which burdens it. = 
well as w restore to it a fluid im which its valves can act. These 
two indications cannot be fulfilled by any plans which have been 

: the air cannot be sucked out by a pipe passed into the 
heart through a vem in the neck, nor can any means hitherto 
adcpied cause blood to reénter the right ventricle. Under these 
Grcumsiances, the only remaining plan appears to me to be the 
injection of warm water into the beart. By means of this, if 
gaarded by suitable precautions and aided by other means, the air 
would in part be replaced by the water, and the circulation might 
possibly be restored. The nozzle of the syringe is to be inserted 
into a vein of the neck, and water injected towards the heart. Th 
precautions and the additional means are: 1. To raise the neck 
above the level of the heart ; that, as the water is furced down, the 
air in the heart may be raised by it. 2. To open a vein im the neck. 
and evacuate the blood in it; that, as the air ascends during the 
injection, it may find space in the higher veins. 3. To throw in » 
additional air by a careless filling of the syringe. 4. To inject with 
force enough to ensure that the water reaches the heart, which the 
venous blood, being without a vis a tergo, cannot do, and yet with 
force so moderated as not to distend the right cavities. 5. To injet 
at a time about two ounces of fluid, and with sufficient velocity » 
ensure its not slowly trickling into the heart, which would be useles, 
but accumulating there in a quantity suited to raise the valves 
6. If air is perceived to ascend into a vein in the neck, it might be 
cautiously evacuated. 7. During the whole process the action of 
the heart must be solicited and maintained by powerful galvanic 
shocks across the chest, all means being, of course, in vain if the 
heart do not beat. 


CHARLES HEWITT MOORE. 
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of the lips and hands,—occasionally even to relaxation of the sphine- 
ters. The pulse is generally frequent, sometimes irregular, always 











2 the) firet: place, thore may be some action of tho ‘heart still'con= 
Bing, although too: slight to be andiblo, ontside, and -with this 
nount of life there must be some hope. But setting this question 





* On Irritation, 1827, pp. 127, 128. 
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the ear may detect the fluttering action of the heart, the pulse does | 

not reach the wrist. The respiratory movements are short and feeble 

or panting and gasping, “wanting the relief of sighs,’ sometimes 
| imperceptible, although in the majority of such cases some action 

of the diaphragm may be detected by careful observation. Vertigo 

and dimness of vision are present. do tinea, fhacaletail Gouin 

insensibility, although there is much variation in this respect, de- 

pending no doubt upon the nature of the injury; but the person is 

drowsy and bewildered, yet perhaps rational when roused. Some~ 

times the intellect is singularly clear and the senses perfect; the 

hearing occasionally even painfully acute. In the less extreme 

eases there is often nausea and vomiting with hiccup. The last is | 

very variable in its occurrence. 

1 ‘The signs of syncope are those of collapse. Travers says, “ a fit 
___ of syncope, and the recovery from it, present an epitome of the phe- 
nomena of shock.”* So fur as they extend, the symptoms of an 
ordinary fainting-fit are analogous to those of collapse. “ They 
differ in degree and duration more than in kind.” It is true that 
in syncope there is more uniformly a suspension of the mental fa- 
culties as well as of the senses and voluntary powers, but this may 
perhaps be explained by the fact that eauses which produce syncope 
act more uniformly upon the brain. It has already been remarked 
that in collapse there is considerable variation in this respect—a 
variation doubtless due to the nervous centre through which the 
shock operates. In syncope the crisis is more rapid. In collapse 
the effects are more extensive and profound, 

Tt can scarcely bo necessary to remark that the symptoms just 
enumerated vary much in degree even in cases of complete collapse; 
and from this we form our opinion of the immediate result. As 
a general rule, the less the manifestations of life, the worse the 
prognosis. When the respiratory movements have ceased and the 
pulse is imperceptible, we anxiously listen in the region of the heart, 
and if we hear nothing there, life may be extinct. But it does not 
follow that recovery is impossible even in this desperate condition, 
In the first place, there may be some action of the heart still con- 
tinuing, although too slight to be andible outside, and with this 
amount of life there must be some hope. But setting this question 
























* On Irritation, 1827, pp. 127, 128. 
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aro delayed, the more unfavourable is the prognosia, If at the 
of some hours no symptom of its commencement appear, 

the patient's condition is certainly 
But « state of collapse may end neither in immediate death nor 
| in direct recovery. The reaction may be imperfect, and that condi- 
| tion which Travers has described as ‘ prostration with excitement” 
Ae cablacaglnslgrabe igen iy Rapcbe ii 


This cate in marked. at fet by dry heat of the skin, a flushed 




















i compressed. 
tion is hurried and imperfect, with partial and irregular sighs. The 
tongue is tremulous; there is often urgent thirst; vomiting is a fre- 
quent, and sometimes most obstinate symptom ; there are occasionally 
rigors. The languor or stupor of collapse is succeeded by restlessness, 
opanpanebenepetcee Arbetetages gee! oo, anxiety ; 
often, but not always, delirium of various degrees, from 
incoherence to wild and fierce excitement: this most 
eurs, and is more marked, during the night. Thoce i thee aa 
‘entire absence of sleep, or it is partial and interrupted, and is suc- 
~ cceded by no reliof, As the exhaustion increases, the skin becomes 
covered with a cold and clammy sweat, which is very often profuse, 
_ The face becomes pale and tho expression haggard; the pulse in- 
~ numerably rapid, irregular, Auttering ; pagent ee 
‘convulsions ; coma more or less profound ; and death. 
1 ‘The symptoms are subject to considerable variation, both with re- 
__ spect to the periods at which they supervene and their manifestation. 
_ Perhaps the disturbance of the cerebral functions is, of all, most 
yariable. There may be little more than a peculiar irritability of * 
ro ahhanhaaembarager oe to talk, sometimes rationally, | 


Set renee de ot oepmtng wt or, on the other 
hand, there may be the fiercest maniacal raving. Lastly, it may 
— the features of—in fact, be—a case of ordinary delirium 


Now these symptoms of extreme excitement, leading so rapidly 
to fatal exhaustion, are unquestionably evidence of excessive action 


t subject for inquiry than the relation of action to power 
‘the living body. In the condition of health the balance is uni- 
ily maintained, or at least the supply is equal to the demand. j 
if from any cause the power of an organ, on the function of 
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every surgeon, of death from this cause less sudden, but in many 

instances scarcely less inevitable. In some cases injuries or opera= 

tions, comparatively trivial in their nature, induce a condition of 

otherwise unaccountable debility, and terminate indeath by asthenia, 
_ A careful inquiry into the history of such cases will often elicit 
facts which enable us to reconcile the apparent disproportion of 
cause and effect. 

Afier injuries or operations sufficiently severe to produce a seri- | 
ous impression upon the system, yet by no means amounting to a | 
condition of collapse, reaction is sometimes defective or unduly de- | 
layed. The patient remains depressed; there is no heat of surface ; 7 
the pulse is weak and perhaps unsteady; he does not sleep soundly, 
although he may be constantly dozing; and the stomach is often irrit- 
able. In a word, there is an absence of “ sympathetic fever.” 

There are some circumstances which greatly affect the result of 
shock in its various degrees upon the system. 

General debility favours the influence of shock. A weak system 
is more easily impressed and disturbed, and reaction fails from want 
of power. 

In the same way very much depends upon what is termed the 
State of the constitution, or rather the idiosyncrasy, of the individual. 

An injury which will produce no visible effect upon one man, 

searcely inducing even a temporary disturbance of any function, 

will in another produce a most serious and enduring impression. | 
Yet both of these subjects shall be previously in perfect health ; but 
there is often, though not always, a visible difference in their tem= 
perament, by which our judgment is materially guided in caloulat- 
ing the probable effect of any operation or injury. 

The effect of any shock is most disastrous in those whose con- 
stitutions have been previously broken down by debauchery or 
excess, These labour on, inadequate to the ordinary demands of 
every-day life, and utterly unequal to the extra claim which a com- 
paratively small injury makes upon the vital powers. These are 
the cases that so often terminate in delirium tremens. 

i As life declines, the vital powers diminish, and this decrease 

becomes strikingly apparent when any injury or disease leads to an 
increased demand upon the resources of the system. There is less 
power in reserve, if it may be so expressed; less constitutional 
capital. In old age the system may be equal to the task of main- 
tenance, but it is much less capable of the extra exertion of repair. 
Hence those advanced in life are slow to rally from the effects of 
shock. Reaction fails. Sudden confinement to bed alone often 






































722 COLLAPSE. 


patient so depressed. More than once I have watched the feeb 
and irregular pulse altogether disappear as chloroform was inhale: 
and revive again when it was discontinued. Moreover, the gran 
reason for its employment is wanting; for a person in a state « 
collapse, from the great exhaustion of the functions of the nervoi 
system, is scarcely conscious of pain. 


WILLIAM SCOVELL SAVORY. 
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sideration is the extent of the burnt surface—a matter which neces 
sarily eludes formal classification. 

The six classes, then, into which the great French surgeo 
divided burns and scalds are these: First, Erythema, or superficia 
irritation (‘ phlogose’) of the skin, without formation of phlyctene 
Second, Cutaneous inflammation, with separation of the epidermis 
and formation of vesicles filled with serosity. Third, Destructio: 
of the papille and part of the thickness of the skin. Fourth, Dis 
organisation of the entire dermis down to the subcutaneous cellula 
tissue. Fifth, The conversion into eschars of all the superficia 
parts, and of the muscles down to a distance more or less consider. 
able from the bone. Sixth, The carbonisation of the whole thick. 
ness of the burnt part. Of course, burns, which according to thi: 
classification are described as of a particular degree, will often, and 
indeed usually, involve all the lower degrees as we proceed further 
from the spot at which the burn has been most intense. 

The first degree is characterised by mere superficial redness, 
fading without any definite edge into the natural skin, and bya 
tingling sensation, and often intense tenderness to the touch. The 
injuries of this kind which surgeons have to treat (for the slighter 
cases are seldom brought under medical care) are often very exten- 
sive; being produced by the sudden and transient application of 
flame over a great part of the body, as in explosions of gas. They 
are then very grave accidents from the depressing influence which 
is exerted upon the brain and heart, although in all such cases the 
local injury is not formidable, since no sloughing is to be appre- 
hended. The epidermis will remain to protect the surface of the 
true skin till a fresh layer is produced, when it separates, and the 
case is at an end. 

In the second degree, the local injury has been carried a little 
farther, and the sudden afflux of blood to the surface of the cutis 
has been relieved by the transudation of the serum from its vessels, 
forming bulle. Here the skin is in more danger than in the 
former case, since the detached epidermis is very liable to be peeled 
off, especially in extensive scalds, where the detachment is often 
very considerable, and where it is not rare to see a glove of epi- 
dermis separate from the hand or foot of a patient, just as it doe 
from a macerated subject. 

In the third and fourth degrees of burn, the true skin is in- 
volved, partially in the former, and in its whole thickness in the 
latter. It is a matter of importance to distinguish these two varietiet 
from each other, in reference to the question of the probability of 
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the brain was examined (unfortunately only very few), I find o1 
one in which it is asserted to have been healthy in respect of str 
ture and vascularity. Congestions of the other viscera are a 
very common, or rather, internal congestion is probably alw: 
present, although it is not always possible to recognise this con 


“tion by post-mortem examination. Thus, of Mr. Erichsen’s sixte 


cases, thoracic congestion was noted in eight, and in six of 1 
nineteen cases; while the congestion had passed on to demonstra 
inflammation in one of the former, and in three of the latter : 
in general language, there were traces of thoracic congestion 
one-half of the cases examined. Those who have observed h 
frequently the tissues (and more especially the mucous membran 
lose after death all traces of the congestion, which we know fr 
infallible signs to have existed during life, will not hesitate 
admit from this evidence that there is a great tendency to co 
gestion of the thoracic viscera in every case of severe burn. 
course this tendency becomes more formidable in proportion as t 
burn approaches nearer to the situation of those viscera. Congr 
tion of the abdominal organs is less frequently met with, althou, 
by no means uncommon, since twelve out of Mr. Erichsen’s ca: 
displayed this condition. Among my cases, however, it is not 
in only three instances; in one of which it had advanced to su 
an extent as to produce extravasation beneath the mucous met 
brane of the caecum. 

Another extremely common seat of congestion is in the muco 
membrane which lines the pharynx and larynx. This is, no dou! 
at least in the great majority of cases, the result of the inhalation 
flame or heated air during the accident. Of the nineteen cai 
in my table, which died during the first period, only six want 
some appearance of congestion in this part. The congestion in { 
pharynx yery generally ceases abruptly at the commencement 
the esophagus; in some rare cases, however, it extends into { 
stomach. It frequently gives rise to inflammation and effusion 
the submucous tissue about the fauces; but I do not find amo 
my notes much reference to symptoms dependent upon this c 
dition, except an occasional notice of dysphagia, and it is of st 
ordinate importance. 

Not so, however, the same condition in the larynx, which oft 
co-exists with the congestion of the pharynx. This is very apt 
produce cedema glottidis, spasm of the glottis, and all the feari 
consequences which follow it. Nine out of my seventy-five cas 
presented traces of inflammation of the larynx, which in three 
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Other affections caused by lightning are: burns, more or less 
tensive ; eruptions of erythema or of urticaria, which are said 
one author to have reappeared afterwards with each succeed 
thunderstorm ; loss of hair over parts or the whole of the ba 
wounds ; hemorrhage from the mouth, nose, or ears ; loss of sig 
smell, speech, hearing, and taste, or, in rare cases, exaltation 
these special senses ; cataract; imbecility; abortion. Another cari 
effect of lightning, which seems to he testified by so many indep 
dent authorities that it must be accepted as true, is that it sometir 
leaves an image of neighbouring objects (as if by a process of phc 
graphy) on the body, even.on parts covered by clothes. 

Many of the recorded cases of injury by lightning are v 
curieus and interesting ; but, as the foregoing list will show, 
symptoms are too miscellaneous, and their method of product 
two obscure, to be brought under general rules; and it would k 
us too far from ordinary practice to attempt to dwell minutely uy 
them. It may suffice to say that persons not killed on the s 
usually recover, though a few cases are on record in which tl 
have died of exhaustion ; and that recovery is apparently haste 
by the administration of tonics, especially quinine, and gentle act. 
on the skin by means of baths. In the case of protracted conval 
cence already referred to, the patient on coming to himself fou 
that he had completely lost the sense of sight, and that he cor 
hardly feel any of his limbs, and could not move them. Hev 
also severely burnt on various parts of the body. In this case, 
the power of motion and the sense of sight returned, the patic 
was tormented with pains in the limbs and head. These were | 
lieved by galvanism, which was thought also to have hastened 1 
healing of the sores left by the burns. The loss of hair, which 
sometimes produced by the action of lightning, is a phenomen 
more commonly noticed in the lower animals, who, it may be1 
marked, are much more exposed to damage in thunderstorms th 
human beings, even under the same circumstances. Sir B. Bra 
has referred to a curious story, in thee Philosophical Transactions, 
two bullocks, pied white and red, who were struck in differe 
storms. In both cases the white hairs were consumed, and t 
red escaped. The following anecdote, however, related by M. Bo 
din, shows that in men also loss of hair is sometimes produced | 
flashes of lightning. The frigate Golymin was struck by lightni: 
on the night of February 21, 1812, and the captain, M. Rihow 
received several wounds on the head. ‘The next day,” says th 
officer, “when I went to shave myself, I found that the bear 
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TREATMENT. REDUCTION. 7 


tion of the natural axis of the bone. 4th, To practise it slowly and 
gradually, avoiding all jerks and sudden violence, which not only 

increase the spasmodic resistance of the muscles, but may even ! 
lacerate both them and other soft tissues. 5th, To protect from 

‘undue pressure all parts on which the forces act, and to equalise the 
eonipression of the varions parts of the apparatus employed. 

As soon as sufficient extension has been made, the ends of the 
bone are to be placed as nearly as possible in their natural relations 
(coaptation or setting). This is effected by bringing the lower frag- 
ment to the axis of the upper, which remains fixed. In the frac- 
tures of subcutaneous bones it is generally easy to see when the 
extension is sufficient, and coaptation perfect. Not so, however, 
when the fracture is concealed by extravasation or a thick mass of 
muscle. Sometimes, indeed, the sudden restoration of the outward 
form of the limb is a sufficient guarantee of the mutual adaptation 
of the fragments. Failing this guide, recourse must be had to mea- | 
surement, the opposite limb being taken as the standard of compari- 
son. Should there be any deformity of the opposite side, resulting 
from a previous mishap, advantage may be taken of the present 
accident to equalise the two extremities, 

But when extension is complete, it does not always follow that 
eoaptation is easy. The sources of difficulty are three: irregu- 
larity of the fracture; the presence of splinters; and the inter- 
position of soft parts. In the case of a dentate or impacted frac~ 
ture, it is necessary to extend the limb beyond its natural length, 
and then, by variously-directed manoeuvres, to coax the fragments 
But if the displacement resist all reasonable efforts, it is better to 
suffer the deformity to remain (unless it is excessive, or is likely to 
interfere with the performance of the functions of the limb), than | 
tovrun the risk of producing serious misehief by violence. The 
same may be said of those cases in which reduction is prevented | 
by the peculiar position of a splinter, in which much manipulation 
would be highly dangerous. mere ape e 
Strip amreewalgpeteierete ereriemsel ee or | 
skin a matter of certainty, it should be left alone. Only in the | 
latter case is it justifiable to extract it. When any soft parts in- 
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* Bull. Chirurg. part ii. p. 953. ’ | 
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790 FRACTURES. 


of union the adaptation of the fragments is generally less perfo 
than after simple fracture; morbid deposits of bone from inflan 
mation are more frequent and more irregular, and there is great 
adhesion of the tissues one to another. This is especially observat 
after compound fractures of superficial bones, as the tibia, to whi 
the skin is often long adherent. 

The changes which occur in the latter part of the process 
repair, viz. the shaping or modelling of the bone after its union 
complete, so as to restore it as nearly as possible to its original co 
dition, are these: 1st. All rude and unnecessary projections a 
removed by absorption. The sharp points left by the overlappi: 
of ill-united fractures, whether deep or superficial, are first soften 
by the disappearance of their earthy matter, and subsequently 1 
moved and rounded off. It has been questioned whether, after t 
repair by provisional callus, this callus, once ossified, is absorbe 
The absorption is certainly not complete. In most ribs that ha 
been broken there remains more or less enlargement at the seat 
fracture. M. Lambron refers all absorption to the continual pre 
sure and friction of the muscles.* 2d. When the fragments ove 
lap, the exposed ends of the medullary canal are closed by a lay 
of compact tissue. 3d. The new bone, at first uniform in structur 
has to acquire the firmness and strength of compact bone externall 
and internally to be hollowed for a new medullary canal. Whatev 
the relative position of tho fragments, the medullary canal usual 
becomes continuous in the two. Even where they overlap, the 
compact walls are absorbed, and the cancellous tissue and canal 
the one become eventually continuous with those of the other. 
sometimes happens, however, that the plug which is formed in t 
process of union by provisional callus remains as a permane 
septum. For a long time after union the new bone is more vascul 
than the old, and contains more animal matter.t Generally, in t 
course of a year or little more, all the tissues concerned are restor 
to their normal state, however much their relative positions may 
altered. 

If the coaptation of the fragments is good and union healthy, t 
old bone itself undergoes no change. Curling, indeed, has ende 
voured to show that, in fractures of long bones, the fragment whi 
is cut off from the nutrient artery becomes more or less atrophied 





* Thése Inaug., Paris, 1842. 

+ Von Bibra, in Chem. Unters. iiber die Knochen, &¢., 1844, p. 805; & 
Howship, Med-Chir. Trans, vol. ix. p. 143. 

} Med.-Chir. Trans. vol. xx. p. 336, 
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movable. The limb is shortened, and quite powerless. 3d, Oa 
sionally a genuine diarthrodial joint is established. A strong fibr 
capsule, smooth, and secreting synovia, encloses the ends of | 
bone,-which are rounded off and smooth, sometimes covered w 
cartilage, at others worn down by friction to a hard, or even ivor 
like, surface. Both the ends may be flat, or convex; or | 
convex end of one may be received into a concavity in the oth 
which is, in that case, somewhat enlarged. Such a condition 
mostly to be found in the neck of the femur. But many Surgeo 
following the assertion of Boyer, have doubted the existence of 1) 
form of union. There are, however, several cases on record. Ke 
saw an instance in the spinous process of a vertebra; Brodie in 
rib; Kuhenholtzt in the femur; Home,t Cruveilhier, and Ho 
ship§ in the humerus; Langenbeck, Houston, || Sylvestre,7 x 
Béclard,** confirm their observations. Breschettt produced 
readily in his experiments on animals, in which it seems to bet 
most common form of union. The false joint may contain an int 
articular cartilage, or several loose cartilages. It is always t 
result of considerablo motion. It is never seen after a compou 
fracture, when there is always some kind of fibrous connexi 
Ath, In by far the majority of cases, the union is by fibrous tiss 
This tissue firmly adheres to the bone, and is very pliable. 
some eases it is so short as to constitute a kind of synchondm 
between the fragments, admitting scarcely any movement. 
others it is long and flexible. It may be entire, or separated i 
two or more bands. The ends of the bone are commonly smo 
and rounded off; sometimes they are shrunken and _ pointed: 
others more or less enlarged by accessory bony growths—a cirew 
stance highly favourable to the prognosis. The medullary cu 
is closed. 

It is not always possible to ascertain the actual condition of t 
part: but the points to be observed, as bearing practically ont 
treatment, are, the relative positions of the fragments; their 

‘ty; as far as possible, their condition; the degree and naw 





tir A. Cooper's Treat. on Dislocations, &c. eA. \542. p. 332. 

urn. Complem. t. iii. p. 289. ie = 
rans. of Soc. for Imp. of Med. and Chir, Ko mccslsige. Vi95. p. 233. 
Wed-Chir. Trans. viii. p. 317. 

hab. Med. Journ. viii. p. 493. 

Yous. de la Repub. dee Lettres, 1625. July. 

Anat, Gén., Hayward's Trans. p. 149. 2 

Radhorehes sur la Formation de Cal, Paris as 
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union has been ascribed to some unknown peculiarity of con: 
tion. Two such cases are recorded by S. Cooper,* and fiv 
Sanson.t A clue may, perhaps, be given to at least some of 
by an observation made by Penel.t He found the urine o 
patient alkaline, and loaded with earthy phosphates. In 1 
cases of tardy union the author has found these phosphates i 
cess, but not always with alkaline urine. This condition ap 
to be due to long confinement. 

The local causes are much more numerous. They are « 
indirect, as inflammation of the soft parts, paralysis, obstructic 
the circulation, and local anemia from bad treatment; or direct 
diseases of the bone, the presence of a foreign body, separati 
the fragments, and motion. 

Local inflammation, or abscess, or an ulcer, usually re 
union. Wardrop§ mentions the case ofa sailor with comy 
fracture of the leg, in whom, on three separate occasions, the 
ing medium was resoftened in consequence of attacks of erysi 
A few instances of non-union from recent paralysis have bee: 
with.|| The result, however, is not constant, at least in par 
of long standing; for a fractured tibia has been known to 
readily in a man who had been palsied for twenty years. 

Obstructions to the circulation by pressure upon,** or lig 
of, the main artery above a fracture occasions considerable del 
union. This was shown by Brodie in numerous experimen 
animals.tf The same is the result of early, tight; or prok 
bandaging. In France, where the treatment by immovable : 
ratus has been employed much more extensively than in Eng 
it has been found that fractures so treated unite in genera 
slowly, occasionally not at all;t{ and Troja and Duhamel p 
experimentally the prejudicial influence of strong pressure ov: 
seat of fracture. Prolonged bandaging, or the excessive em 
ment of emollients and refrigerant lotions in the early trea 





| * Dict. of Prac. Surg. 7th ed. 1838, p. 551. 

+ Dict. de Méd. et de Chir. Prat. t. iii., art. ‘ Articulation Anormale. 

t Lond, Med. and Phys. Jour. vol. xiv. 1805, p. 29. 

§ Med.-Chir. Trans, vol. v. p. 378. 

|| Travers's Further Inquiry, &c. p. 486; and B. Phillips, in Lond 
Gaz., May 1840. 

{ Busk, Lond. Med. Gaz., 1840, p. 97. 

*® Davies, in Lancet, Feb. 6, 1859. 

tt Med. Gaz. vol. xiv. sup. cit. 

I Réponse d M. Rognetta, &c., Gaz. Méd. 1831, p. 630. 
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impediments, as foreign bodies, dead bone, and disease of the bo 
or soft parts. 2d. To improve the general health. 3d. To ensu 
the primary conditions of union, immobility and contact of t 
fragments. 4th. To excite, by artificial means, the suspended r 
parative action between and around the fragments. 

The various constitutional cachexiz must of course be met ' 
their own special remedies. Change ofair and scene, and improv 
living, is often all-sufficient treatment. In cases of debility, wi 
excessive secretion of phosphates, as in Penel’s case, mineral aci 
and tonics are required. Mercury, given to salivation, as fil 
recommended by Fleury, even in cases where there is no suspici 
of syphilis, has been much vaunted by some, and has occasiona 
been of service where other means have failed.* It has, howev: 
repeatedly been found useless, and can be tried with safety only 
plethoric patients. 

The local means which have been adopted to answer the remai 
ing indications are: 1. Rest and pressure. 2. External stimulan 
3. Friction. 4. Setons. 5. Acupuncture. 6. Galvanism. 7. Su 
cutaneous incision. 8. Perforation of the bone. 9. Resectic 
with or without ligature of the fragments. 10. Resection, w: 
preservation of the periosteum. 11. Rasping the ends of the bor 
12. Cauterisation. 13. Stimulant injection. 14. Dieffenbacl 
operation. 

Amesbury, following out his own doctrine, maintains that, ¢ 
cept in the rare cases of preternatural joint, or when union is pr 
vented by the presence of a foreign body or diseased bone, n 
and pressure is almost invariably sufficient for the cure. By t! 
method he has succeeded with fractures of from ten wecks to si 
teen months’ standing, even after setons and other measures h 
failed. Although others have not found this treatment so unive 
sally successful, it must of course, in the great majority of cas 
take precedence of any other. It is specially applicable in thc 
cases where non-union depends on motion or malposition, or 
deficient local action from general anzmia, without atrophy of t 
fragments, and in all cases attended with thickening and tenderm 
at the seat of fracture. 

If the limb be healthy, Amesbury’s or some other form of ii 
movable apparatus is the most efficacious. But if it be oedemato: 
or inflamed, or atrophied, movable splints are better. There : 
cases, especially in children, in which it is scarcely possible to « 


* Mammick, op. cit.; and B. Cooper, in Guy's Hosp. Reports, 1837, p. 99 
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deformity accompanied by severe permanent pain, the result 
pressure or displacement of nerves, and not amenable to oth 
treatment. 

Tf the union is too solid to admit of rupture, it may be d 
vided by the saw. This has been done more than once; but on 
in one case, in which Key and A. Cooper operated on the tibi 
was it justifiable.* Resection also of one or both fragments h 
been rarely, and then unnecessarily, resorted to.t M. Clemot r 
moved an angular piece of bone from a deformed femur in an infa 
of forty days old.¢ 

Union of contiguous bones may take place in the forearm, tl 
leg, or between the ribs. In the leg it is of course unimportan' 
and in the ribs, though an impediment to free respiration, it car 
not be touched. In the forearm it might be remedied by ruptw 
or section; but it does not appear that more than one instance « 
such an operation is recorded.§ 

The projecting point of one of the fragments may be the sour 
of much irritation and inconvenience. Generally such projectior 
are removed by absorption; but occasionally it is not so. The 
may in that case be removed by the saw or nippers. A few opers 
tions of the kind are mentioned by Velpeau,|| Dunn, and others, 


THOMAS KING HORNIDGI 





* Gazette Méd, 1839, p. 366. 
+ By Lemercier, Riecke, vide CEsterlen, sup. cit. pp. 124 and 126; an 
Portal, Gaz. Méd. 1841, p. 601. 
t Clemot, Mém. sur la Resection du Fémur, Acad. de Méd. 1836, 
§ By Gardeil; quoted in Malgaigne’s work, sup. cit. p, 342. 
|| Méd. Oper. 2d ed. t. ii. p. 599. 
G Med.-Chir. Trans. vol, xii. p. 167. 























COMPOUND DISLOCATION. 825 


1, That the injury does not of itself call for amputation, unless 
perhaps in the knee. 

2. That if the head of the bone protrudes from the wound, 
it is better to remove it than to make any violent efforts at re- 
duction. 

3, That it is always better to excise the end or ends of the bones 
when the joint is one in which anchylosis is specially to be depre- 
cated. 

4. That in the joints of the lower extremity no bone should be 
removed unless absolutely necessary, and every attempt made, by 
enforcing strict rest and confined position, to induce anchylosis, 

The prognosis of compound dislocations of large joints is highly 
unfavourable; and in any joint anchylosis will most probably ensue, 
though in the fingers it may sometimes be obviated by timely pas- 
sive motion, 


TIMOTHY HOLMES. 
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